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> Amonc the many odd shapes of crystalline material that nature produces 
apparently by accident, none are stranger than the thin sheets of silicate material 
known as mica. As man began to understand how minerals are formed in the 
earth, it was natural that he should want to make mica, too. He has succeeded, 
but nature still makes bigger and thinner mica crysta!s. 

One of the fascinations of mica is the way a mass of the material can be 
split into thinner and thinner sheets. Theoretically this can go on until each 
layer has only the thickness of a single molecule, for the layers are believed to 
be due to crystalline misfits of atomic dimensions. 

When it comes to preparing mica for the market, to create ultramodern 
electronic equipment, man of the machine age must bow to the skill nature 
builds into deft fingers for splitting the thin sheets of the mineral layers. 

As a by- product of producing the big pieces of clear mica needed for elec- 
trical insulation, man accumulates scrap mica by the ton. Wanting to find 
uses for this waste, he has been so successful that he now mines scrap-grade 
mica to fill the demand for it. Nature has obligingly provided large quantities 
of these shiny scales in weathered rock. 

The crystals of mica produced by artificial means are also small, so far, 
but useful for many purposes. Scientists can alw ays hope that, once they have 
mastered the principle of the process, they can learn to manipulate conditions 
so that they can produce big crystals at will. The ingredients, in the form of a 
dry powder, are melted by ‘electrical resistance and allowed to cool s! lowly for 
days, a batch at a time, to produce synthetic mica. 

So, we now believe, were the large sheets of mica formed by natural pro- 
cesses. But it is possible that by some . thermodynamic trick not yet discovered 
sheet mica may some day flow from machines as plastic sheets now flow. Until 
that day, we must find the valuable material where it has happened to occur. 
The leading article in this issue of CHEemistry gives the status of present day 
mica supplies, described by the men best situated to know about our resources. 
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; » Mica is mined by candlelight in the Indian mica fields. The workmen are 
killed in splitting the mineral into large sheets. 
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| Mica-Marvelous Mineral 
Fs ICQ-Widrveious Wiinerd 
for 
by Wacpemar F. Dierricu and Witttiam H. WaccaMan 
a Dr. Dietri h is Chief of the Ceramic This is not a “commercial,” adver 
il | nd Fertilizes Materials Branch, Bur-  tising a new product that combines the 
a u of Mines, U. S. Department of the _ virtues of an unbreakable glass, stain 
a | nterior,and Mr. Waggaman is Bureau less steel, the latest development in 
es | of Mines Com modity-Industry rubber goods and an all purpose face 
| Analyst. powder. It is merely a brief summary 
e | > Hoxp rr up to the light and it is as OF the characteristics of high-quality 
< transparent as the clearest glass; expose nica, one of natures unique gifts to 
oat | it almost indefinitely to every kind of | ™an. 
= eather or heat it to a temperature of \lthough mica is a versatile mater 
ni- 1) degrees Fahrenheit and it re- ial which serves us in many ways, 
ns unchanged; split it into tough, high quality sheet mica is valued 
lexible sheets one thousandth of an chiefly for its insulating properties. 
h thick and it will still resist the Such mica has been aptly termed the 
€@ mpact of an electric current under a keystone of the electrical industry be 
ssure of 10,000 volts: grind it to cause of the vital role it plays in th 
9 treme fineness and it forms a fluffy generation, transmission, control and 


; ' 
te glistening powder having a ‘istribution of electric energy. Indirect 
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le variety of industrial applications y mica is not only re sponsibie for the 








mass production which has rendered 
the United States pre-eminent among 
the world’s great nations but now it is 
being called upon to create an invisible 
radar_ wall protect this country 
igainst a possible sneak attack by some 
ruthless enemy. 
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Silica Mineral 
Mica belongs to a group of minerals 
base 


and 


composed of silica, alumina, a 
such as potash, 
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soda or magnesia 


the elements of water. 


Sheet mica was produced by nature 
which 
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consisting innu 
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books be 
€ transparent or 
any 
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multiplicity of 
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into tough flexibl 


can 


desired 
drilled 


serve a 


films of 


and cut, 


purposes. 


the least under 
characteristics of mica 


ling so tenaciously to the 


combined therein, for it can 
y be heated to a temperature 
several hundred degrees above that at 
W which water is normally converted 

nto steam, yet not lose a single drop. 
temperatures, will 
decompose mica, destroy some of its 
desirable properties and convert it into 
a dull brittle product bearing little re 
semblance to the original material. 
Fortunately, the industrial uses of 
mica do not require that it be heated 
to a point where decomposition takes 
place. 


Pe rhaps one of 


standable is its 
ability 


water 


to c 


actually 


Se caitee however, 


Because of its bright and sparkling 
appearance the ancients thought mica 
was of celestial origin and prized it 
chiefly for ornamental purpos s. The 
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silvery flakes were used to dress up 
idols and probably to adorn the scanty 
attire of glamorous maidens when 
their young men “came a courtin’.” 
Mica was also believed to have medj 
cinal virtues and strange concoctions 
of the finely ground mineral were ad- 
ministered to those afflic 
ous diseases. 
tive effect of 
marched 


ted with vari 
As far as known the cura 
mica 
the transparency and 
heat resisting properties of sheet mica 
were utilized in such products as win 


was nil. As time 


on, 


dow panes, lamp chimneys, 


doors of 


and the 
the old-fashioned potbellied 
stove around which our foreb 
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ars gath 


ered to discuss the po litical problems 


of their day. 
With the 


th pes of | 


development of superior 
ass, the invention of the in 
and the gen 


adoption of central heating plants, 


candescent electric bulb 
eral 


these earlier uses of mica have become 


almost extinct, but mica has taken 
upon itself far more important jobs 
and heavier responsibilities. 

Best For Insulation 


About the turn of the century when 
the vast possibilities of electric energy 


began to dawn upon us, sheet mica 
was recognized as the best, if not the 
only, insulating material that would 


meet the requirements of huge electric 
generators and motors when operated 


at high speed and maximum efficiency. 


The expansion of the electrical in 
dustry was so rapid that serious dif 
culty 


quantities to keep pace with the in 
dustrial demand. 


In 1893, however, two enterprising 


Americans (C. Jefferson and Ar 


thur H. S. Dyer) evolved an ingenious 
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ac OF varnish to form homogeneous 


> . os 4d 
di ts. By cementing a number of such 
ns | sheets together under heat and pres- 
ad- | sure, mica board of any desired thick 
iri ess Was produced. This built-up pro 
ra- | duct proved so satisfactory tor many 
me irposes that it was patented and sold 
nd | under the name of “Micanite.” 
1ca » | 
= Several years later a delegation ol 
n hie matt aes soe fields of Indi 
perts touring the mica fields of India 
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terial that could be split into ex 
ith | 
| tremely thin sheets at low cost and 
‘Ms loyed in the manufacture of built 
mica products. 
10r 1 1 1s 
| utilization of these mica split 
= vs not only relieved the drain on 
n ; 
; e world’s higher quality mica de 
nts } : : 
sits but created a market for what 
me | ] 
veen regarded as valueless waste. 
cen ? 
obs | Limitations 
Built-up mica, however, has its lim 
ations and does not meet the needs 
he more recently developed elec- 
nen 5 
tronic equipment used in radios, radar 
rgy 
: d television where thin blocks and 
nica | cy ' 
. | ilms of the higher qualities of natural 
the : . . 
,, | sheet mica cut or stamped into intri 
uld ; 
- | cate shapes are required. Consequent 
tric \ ‘ 
, | ly, the rapid growth of these industries 
ited : ° 
1as again brought up the problem of 
Icy ‘ = : ‘ 
supplying sufficient sheet mica of high 
in- | quality to conform to the rigid speci 
lifi- } fications that such modern devices 
ing | demand. 
lent 7" | a . ; ? 
s O say that mica 1s one of natures 
i j unique gifts to man is a somewhat 
nisleading statement. The term gift 
sing | implies something “for free” and cer 
Ar- | tainly high-quality sheet mica does not 
ious | come under such a category. It is true 
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that nature has scattered mica liberally 

throughout the world, and every con 

tinent contains huge quantities of 
mica-bearing rocks. But to mine and 

extract this mica economically is a 

question involving a lot more than 
xty-four dollars. 


Occurrence Erratic 





With the possible exception of the 


ciamond, no mineral 1S ratic 


ly 


as er In 


its occurrence and varies so widely in 


value as sheet mica. Whereas, som 


deposits yield substantial quantities of 


' 
high-quality mica which under Gov 
ernment subsidy brin; 


gs as much as 


~o | 
) per pound, nearby ones may con 
pockets ol 


grade, having a value of less than two 


tain only sparse inferior 


cents per pound. 


The reason for the uncertain char 
acter of sheet mica deposits can be 
traced to the peculiar geological con 
laid 


in 


ne A which shee went 
qituions under which they were 
Sheet found 
coarse-grained granite-like rocks 


dewn. only 


mica 1S 


known as pegmatites. These pegma 
tites were formed by the intrusion of 


molten minerals into rocks that had 
already solidified during a period 
when the earth was experiencing se 


vere growing pains. 


Enormous pressures and terrific 
temperatures were involved in the for 
mation of these pegmatites and the 
larger blocks, or so-called books, of 
good quality mica contained therein 
required a long and quiet period of 
slow cooling for proper crystallization. 
The nature of the molten minerals, the 
rate at which they cooled and any 
stresses and strains caused by rock 
movements when the minerals were 
solidifying had a profound effect on 


the quantity, purity and structure of 


the sheet mica. These several factors 
often varied greatly from place to place 
even in the same pegmatite, resulting 
distribution and varying 


sizes and qualities of mica crystals. 


in erratic 


Whereas mica-bearing formations 
are readily recognized, even the most 
high!y trained geologists and mining 
whether or 
not a mica-bearing pegmatite will pay 
off. Nature’s little joke 
play tempting morsels of good mica in 
an outcrop when the body of the de 
posit may be almost as bare as Mother 
Hubbard’s proverbial larder. 


engineers cannot forecast 


often is to dis 


Mining Expensive 
The 


posit 


a de 
high 
quality “Uncle 
Sam” pay from $40 to $70 per 
pound has caused mica mining to have 
appeal, but drilling and 
granitelike rock 

is no cheap operation and 
many small have exhausted 
their slender means, or in plain lan 


possibility ot 
yielding 
sheet mica for which 


will 


discovering 


several tons of 


i very strong 


blasting a such as 
pegmatite 
miners 
guage “lost their shirts” 
that a 


in the hope 
drilling work 
“strike it rich.” 
valuable és posits 


few more feet ol 


them to 
hand, 
ive undoubtedy 


ra little 


would enable 
On the other 


| abandoned 


been 
further exploration would 
e revealed a veritable mica bonanza. 
entirely a 
le recor 1 shows that the 


mining is not gamble, 


Success 


operator 1s one whose opumism Is 


nce and sound 


ited St 


ates pos 


} 
stantial depos ts of sheet mica 
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ind certain southern 


of the 


1S produced in India 
hiund 


abundant ind the aver 


age wage scale about 


per day. 


The comes from 
the mine must be cleaned, sorted, split 
into sheets of the desired thickness and 
trimmed for final grading and classe 
hcation. All « 
are primitive ‘sonnel operations, yet 
ne machine has yet been devised that 
match the performance of the 
ski'led and experienced Indian worker, 
Old men, and even children 
become highly proficient in the prepa 
ration of sheet market 
and at least 17 natives are em- 
ployed in the 


is only 25 cents 


crude mica as it 


f these processin; ng steps 


can 
women 


mica for the 
0.000 
India 
Fully three times that number are de- 
pendent directly or indirectly on this 
mineral for their livelihood 
and hence a collapse of the mica in 
y would affect 
than half a million persons. 


mica industry. 


meager 


dustry seriously more 


In recent years, Brazil has become 


an important source of sheet mica and 
substantial being 


and various 


quantities are also 


Madagascar 
Africa 


wage scale and standard of living pre 


produced in 


parts of where a similar lov 


vails. 


Not Enough Produced 


It is obvious that the United States 


with a wage scale fully 40 times high 
er than that 
foreign 


of India and certain othe 
countries compete in 


the production of mica under present 


cannot 


con iditions. 


Our 


1953 


heet mica if 


consumption of s 
d to 


on pounds, vet 
+} 


amount learly 


less 


] 
is Was deri\ itrom dome Stic sources 


the most 


peace may prov 


war. India, Aff 


CHEMISTR 


hfteen milk 
than 6 percent of 


economical 


> In I 
at jud 
used te 


Photo: 





> Ix Inpia whole families work at sorting and splitting mica, becoming expert 


t judging the thickness of the mineral layers. Power machines in America are 


ised to punch out and fabricate mica into intricate shapes for electronic devices. 


Photographs herewith are from the Mica Insulating Co., Schenectady, N.Y. 








rica, and-even Brazil are distant coun- 
tries and shipments of mica therefrom 
would be highly hazardous if war was 
thrust upon us. The sinking of a mica 
laden ship would not only mean the 
loss of its cargo but the destruction of 
the carrier and probably its crew. We 


can well afford to take every 


y reason 
able precaution to avoid such costly 
catastrophies. 

Ever since it became evident that 
the termination of World War II and 
the United Na 


tions were no guarantee ol world wide 


the establishment of 


peace, this nation has been forced to 


prepare for any eventuality. 
Stockpiling 

The stockpiling of critical materials 
has been one of the 


most important 


program and 


nica ranks high on the list of those 
] 


defense 


steps in 


our 


ssential minerals which we are not in 


a position to produce in sufhcient 


Quantities to meet even our normal 


demands. 
Not \ 
better quali 


' 
it 
b 


only are we stockpiling the 
es of Indian and African 
ut we have sought other 


sheet mica 


sources of supply. Friendly neighbors 


such as Canada, Mexico, and Brazil 
are furnishing substantial quantities of 


strategic mica and these sources are 
not subject to the shipping hazards of 


the more remote deposits. 

Financial assistance a'so is being ex 
tended for the exploration of U. S. 
mica deposits that Government engi 
neers and geologists have examined 
and approved, and mica buying depots 
have been established in New Hamp 
shire, North Carolina, and South Da 
kota where premium prices are paid 
for the better qualities of sheet mica 
to encourage the development of do 
mestic deposits. 
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Metallurgists of the U. S. Bureau of 
Mines, after a number of 
painstaking research, have actually syn. 
thesized small crystals of mica from 


years or 


mixtures of carefully apportioned raw 
materials. They are now seeking 
means of perfecting the process to ob 
tain products equivalent in size and 
quality to natural sheet mica. In the 
meanwhile, uses have been found for 
these small crystals of synthetic mica. 


In addition, | industry has 
developed products consisting of finely 
ground scrap mica that has been heat 
treated, reduced to a pulp, rolled, 
bonded and into 
flexible sheets suitable for 


private 


pressed nonporous 
a number 
of purposes where natural and built-w 
mica products are normally employed 

Yet no substitute has 


been developed having all of the prop 


Satisfactory 
erties of high quality sheet mica re 
quired for certain industrial and mili 
tary equipment. Until this is done we 
cannot afford to take chances on run 
ning short of the natural mineral. 


In Electrical Devices 


Most of us know in a general way 
that mica is an excellent insulator 
which helps generate, control and 
direct an electric current in the way 
it should go. The average housewife 
also is vaguely aware that mica in 
seme form is a constituent part of the 


numerous gadgets that lighten the 
burden of her daily chores. 

On the other hand, very few realize 
what care and skill are required te 
select and prepare sheet mica for cer 
tain critica! which 
continued progress and national secur 
ity depend. 

The bulk of the so-called block and 
film sheet mica is 
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spacers and supports for the fine wires 
contained in vacuum tubes of radio, 
radar 
equipment. Such mica, particularly 


television, hearing aids, and 


hat used in transmitting tubes, must 


a low 


factor or loss under heavy elec 


we a high electrical resistance, 
owe! 
rical stress, and must not evolve gas 
t elevated temperatures. Virtually all 
such tubes contain from 2 to 4 small 
pieces of mica cut, stamped, and 


unched to accurate dimensions. 


In 1953, according to the latest fig 
res of the U. S. Mines, 
2,700,000 pounds of muscovite mica 


) 
Bureau of 


vere used in manufacturing parts for 


tubes. Since each of these 
ts weighs only a very small fraction 


electronic 


in ounce the actual number em 


: 1 17 
loved probably ran close to a billion. 


The finest qualities of sheet mica in 


( 00125 


the form of films inch in 


thickness) are used in condensers for 
trategic electronic equipment. These 
condensers consist of alternate layers 
of mica and metal. Rather than use 
hin sheets of tin foil, a uniform coat 
ng of silver is often deposited on one 


side of each mica film. 


Fixed Condensers 


The chief functions of fixed con 
lensers are to store up electrical en 
rgy, raise voltage levels and reduce 
losses to power distribution 


) 
By 


systems. 
smoothing out fluctuations in the 


how of an electric current a condenser 


] 
ts much like a 


surge tank in a 


hydraulic system preventing exc 


CSSIVE 


pressure changes. 


Variable condensers in radios 
used to vary the resonant frequency ol 
a tuned circuit with which it is 
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Some condensers contain several 
film 
must meet the most exacting specifica 


thousand mica films and. each 
tions. Needless to say, the testing and 
assembling of such condensers is both 


time consuming and costly. 


For Diaphragms 


Another critical use for high quality 
the manufacture of 
diaphragms for oxygen breathing 
equipment. These diaphragms contain 
mica disks having a small hole drilled 


mica film is in 


in the center. They are cut or stamped 
to the closest possible tolerances (.00025 
inch) to insure their satisfactory pet 
formance at high altitudes and under 
severe temperature changes. 


In short, whether sheet mica is used 


in the electrical 


equipment of one’s 
automobile, in modern household de- 
vices, or in vital communication sys 
tems, it must be selected and fabricated 
in such a way as to provide a substan 
tial margin of against failure 
under the conditions it is required to 


salety 


meet, 


Scrap mica is a general term applied 


to off grade, small 


pieces of mica derived from various 
generally unfit for pur 


sheet 


imperfect and 
sources and 


poses where mica is normally 


employed. 


From the time crude sheet mica is 
mined until it is fabricated into fin 
ished products, it undergoes constant 
losses due to the continual discharge 
of scrap. Scrap mica accumulates at 
the mine in sorting out the larger 
sheets of usable qualities; further 
quantities of scrap are produced in 
rifting, splitting and trimming sheet 
mica for the market; finally about 50 


percent of this processed mica is dis 
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carded as 
plants. 
Fortunately there are important uses 
for this former waste product and the 
production of ground mica from scrap 
has become an important and expand- 
ing industry. 


scrap at the fabricating 


In fact, the discards from 
and sheet 
mica are entirely inadequate to meet 
the demand for scrap mica so it is 
being recovered directly 


the mining processing of 


from weath- 
ered pesmatites, mica schist, felc Ispar, 
and kaolin deposits. 

Compared to high quality 
mica, 


sheet 
mica is a relatively low 
priced product, but it lends itself to 
mass production in which this nation 
excels. Moreover our reserves of scrap 


scrap 


and flake mica for grinding are ample 
to meet any foreseeable demand. 

The United States is largely respon- 
sible for the development of the scrap 
mica industry and both produces and 
consumes far more than any other 
nation. According to the latest figures 
of the U. S. Bureau of Mines, the con- 
sumption of scrap mica in 1953 
amounted to more than 73,000 short 
tons and the vast bulk of this was de- 
rived from domestic sources. 

Scrap mica is recovered from weath- 
ered pegmatites and schists by rather 


elaborate crushing, and 


washing, 
screening operations and advantage is 
taken of its unique properties in sepa- 
rating it from the gangue and impuri- 
ties with which it is associated. It is 
finely ground (wet or dry) to various 


> Power transformers depend on mica for insulation when voltage is stepped up 
for transmission across country and stepped down for household and industrial 
use. Photograph courtesy Ge neral Electric Co. 
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degrees ot fineness to suit specific end 


uses. Cigaret 
The bulk of the dry ground mica js 
ring aae se in the manufacture of rooj ' 
paper. This paper is shippe ‘dj 
rolls and to prevent sticking is coated oA on 
with finely ground mica. In addi ition, "ay 
crucial te 


substantia! quantities of ground ser 
are employed in asphi alt ditaites | to 
enhance their appearance and increase 


their durability. 


controve 
Sloan-Ke 


norial ¢ 


Diseases 

Dry ground mica is also used asa] The s 
filler for rubber goods and applied as | , humar 
a coating to tre casings to prevent } « ever |: 
them from sticking to the inner tubes. | 4 norm 
Oil well drilling muds contain ground } ;, Jabor 
mica to help keep the solids in sus- | and har 
pension. Chem 
The higher qualities of scrap mica | which | 
are usually wet ground in socalled | will be 


“chaser” mills, so as not to destroy the } human 
sheen of the mineral. The main use of } cquse ca 
this wet ground mica is in the manu- The 

facture of paints and pigments. Not non on 
only does the mica act as a paint ex-}; 0. 4 
tender but adds luster and wearing reasons. 
properties to the final product. An ap- we an 
preciable tonnage of wet ground mica anes 


is used for its decorative effect in wall 


reating 
paper < and as artificial snow. When free 





treating 

from grit it is employed as a lubricant aittaae 
for certain types of bearings. mous 
New and expanding uses for the | Hun 
higher qualities of scrap mica promise f{yormal 
to create an even greater demand crown 
the not far distant future for this for- [the nor 
mer waste material. sed to 
hemic 

nan h 
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Human Lung Ready For 
Cigarette-Cancer Test 


Cancer Studies Test Tissues 


> A set-up for what might be the 
rucial test in the cigarette-lung cancer 
has created at the 
Sloan-Kettering Institute of the Me 
norial Center for Cancer and Allied 
Diseases in New York. 

The set-up comes as close to being 
human guinea pig for such tests as 
sever likely to be possible. It consists 


controversy been 


{normal human lung tissue growing 
) laboratory animals, specifically rats 
nd hamsters. 


Chemicals from cigarette smoke, 
vhich cause cancer in mouse skin, 


vill be tested on this new kind of 
human guinea pig, to see whether they 
juse cancer of human lungs. 

The human lungs came from hu- 
ian embryos that had to be removed 
rom the maternal for other 
reasons. Growth of the tissue in the 
rats and hamsters in large enough 


bodies 


mounts for tests was achieved by pre- 
reating the rats with X-rays and by 
both rats and hamsters with 
ortisone, adrenal gland hormone first 
amous for relief of arthritis. 


treating 


well as 
ormal human lung tissue can now be 
grown in laboratory animals. While 
the normal human lung tissue is being 
sed to test for possible cancer-causing 
hemicals in cigarette smoke, the hu- 
nan lung cancer tissue in laboratory 
nimals will be used to test possible 
ing cancer-stopping chemicals. One 
ich chemical already has been found, 
ind two others have very temporarily 
restrained cancer of the lung in human 


Human lung cancers as 
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patients. These two chemicals are ni- 
trogen mustard and the related TEM, 
or triethylene melamine. 

The cancer-stopping ability of these 
chemicals might be increased by X- 
rays and this is now under trial at 
Memorial. 


Nine out of 10 heavy smokers do 
not get lung cancer, Memorial’s Board 
of Trustees points out in their report 
today on the institution’s research at 
tack on the problem. But four out of 
five lung cancers are “estimated” to be 
due to smoking. 


What makes the nine resistant? 
Memorial's scientists suspect hormones 
and are now testing this point. 


New Irritating Chemicals 


> Discovery of a new group of chem- 
ica's that help to cause skin cancer in 
mice, though they do not cause it by 
themselves, is announced by Drs. Kai 
Setala, Heikki Setala and Paul Holsti 
of the University of Helsinki, Finland, 
in the journal, Science. 

The chemicals are synthetics, includ- 
ing some detergents and carbowaxes. 
They got into the cancer picture be- 
cause they were being used as “ve- 
hicles” for known cancer-causing 
chemicals being applied to the skin of 
mice. 

During the studies, the scientists 
found that some of these chemicals 
delayed the development of cancers 
while others greatly enhanced cancer 
development. Some caused different 
types of change in skin structure. 








Some of these changes astonishingly 
closely resemble those described as the 
early the skin to 
cancer-causing chemicals, the Finnish 


response of mouse 


They believe from this 
finding that the e: arly response changes 


scientists state. 


to cancer-causers reported by other 
scientists are for the part non 
specific phenomena running parallel 
to the still unknown process of cancer 


most 


production or are merely a reflection 
of cancer production. 

The the physico- 
chemical and structural changes in the 
skin is now being studied with special 
to the the non 
polar-polar co-cancer-causing chemicals 


mechanism of 


attention property of 
to change and degenerate various pro 
which 
one of the features of the 
induced change. 

Body Enzyme Effective 


> An ENzYME chemical found in many 


teins as well as to bind water, 


seems to be 


body fluids and having some anti-germ 
d oa 2 


property can also check the growth ol 


certain cancers in mice, Drs. Otto E. 
Lobstein and S. Dulkin of Chem 
Tech Laboratories, Beverly Hills, 
Calif., reported to the American As 


Gasoline at $1 


> THE Most expensive gasoline in the 
world is being manufactured 
nection wit 


con 
1 discovering the behavior 
combustion 


of fuel in internal 


en 
gines. 

Approximately $1,400 per gallon is 

the average cost of a total volume of 


422 gallons of 296 pure hydrocarbons 
produced, purified and examined dur 
ing an American Petroleum Institute 
study of individual hydrocarbons of 
low molecular weight that 


are con- 


tained in gasoline. 


10 


sociation for the Advancement of Se; 
meeting. 

The enzyme, called lysozyme, was 
injected directly into the cancers. In 
many the 
completely after the injections. 

Survival time of the 
nificantly the 
ported, stating that healing in some of 
them was complete. 


ence 


instances, cancer regresse 


mice Was Sig- 


increased, scientists re 


Under the best conditions, however, 
only about half the mice with tumors 
were affected by the enzyme chemical 
“Possibly a mixture of different en 
zymes may help in these instances, and 
is under investigation at the moment, 
the the 
group where no lysozyme was injected 
all mice eventually killed by 
tumors.” 


scientists said. “In contro 


were 


This work was suggested by a pre 
vious study of Dr. Lobstein’s, showing 
that proven cancer patients had a sta 
tistically higher blood 
sozyme level than normal individuals 


significant, 


It was conc'uded that this lysozym 
elevation may be the 
mechanisms by which our body fight 


one of defense 


cancer. 


440 a Gallon 


Dr. 
Universit 


Cecil E. Boord of Ohio State 
y and Dr. Wheeler G. Lovel 
of the Ethyl Corp., Detroit, reporte 

» the American Petroleum Institut 
progress on making the pure gasoline 
and their 


components determining 


knocking components in test engines}, 


They found that for noncyclic par 
the presence ol 
(CI 1.) 


deleterious influence upon the knock 


afins and olefins 


methylene group exercises 


resistance of 


hydrocarbon. 
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Sci.| Visible Edge of Universe 
Three Times Farther Away 


> THE OUTERMOsT edge of the visible 
erse seen through the giant 200 
th telescope atop Mount Palomar is 
robably three times farther away 
was thought only a few years 


he astronomical age of the uni 


se, that time in the past when all 


. ater was at one place in space, may 


ent, closer to 6,000,000,000 years than 
1tro 2,000,000,000 years so recently be 
ecte eved. 

d b 


The universe is apparently expand 
at an even slower rate than has 


Prey rey ously been thought. Its expansion, 
co owever, is the same in all directions. 
dk Only two years ago, astronomers cut 
duals | Me astronomicé il j ardstick for measur- 
zvmep ng the universe in half. That change 
fens till holds for relatively close objects, 


Cold ch as clusters within our own Milky 
~ {Way galaxy, or -” distance to the 
indromeda Nebula, a giant starry pin 
heel believed to resemble the Milky 
Vay. 

St For very distant objects, however, a 
Stat 


| ypurther correction is required, Dr. 
Ove. 


\llan R. Sandage of Mt. Wilson and 


YOTTECEy : 
alomar Observatories suggests. 


stitut 
soling He told a joint meeting of the 
\stronomical Society of the Pacific 
nd the astronomy section of the 


thei 
SIN merican Association for the Advance 
rent of Science that recent photomet 

of 4ic work at Mt. Wilson and Palomar 
ises Mbservatories and Lick Observatory 
knockfuggested a change of three, not two, 
x far-away galaxies. 


par 
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Galaxy Spectra Unexplained 


The same studies also suggested the 
change in the apparent universe ex 
pansion rate. It is now thought to be, 
Dr. Sandage said, about 108 miles per 
second per million parsecs, compared 
to 318 miles per second per million 
parsecs, the value adopted by the late 
Dr. Edwin Hubble in 1936. 


A parsec is the distance that a beam 
ol light, moving at light’s speed of 
186,000 miles per second, will cover in 
3.26 years. 

As far as is now known, Dr. San 
dage pointed out, “all external galax 
ies in all directions of space are ap 
parently receding from each other with 
speeds di rectly proport onal to their 
distances. 


An indicator of the distance to far 
away galaxies and clusters of galaxies 
is the observed brightness of the ob- 
jects. The more remote these “island 
universes,” each composed of millions 
of stars and nebulae, the fainter they 
appear. 

Recent measurements have shown 
that what were thought to be stars in 
some of these more distant galaxies 
are actually clouds of glowing hydro 
gen gas. They have also shown that 
the apparent magnitude scale is out of 
line when applied to very faint objects. 


When measurements of the bright- 
ness of galaxies are combined with 
measurements of the puzzling “red- 
shifts” of these objects, astronomers 
have observations on which to test the 
expanding universe theory. 


1] 








The “red-shift” is a displacement 
toward the red, or longer wave-length, 
end of the spectrum found in lines 
from the rainbow-like spectrum 
light from distant heavenly objects. 


ol 


Dr. Sandage reported that Dr. M. L. 
Humason, of Mt. Wilson and 
Palomar Observatories, and Dr. N. U. 
Mayall of Lick Observatory, Mt. Ham 
ilton, Calif., recently completed 20 
years of research charting the puzzling 
“red shifts” of nearly 800 galaxies be 
yond our own Milky Way. 


also 


The range of measurements now 
available, Dr. Sandage told the astron- 
omers, covers nearby systems with 
near zero recessional speed to the 
extremely distant Hydra cluster with 
n apparent recessional speed of 36,000 


Tune In on Atoms 


the fact that 
y chemical atom a spinning 
magnet, Dr. Richard A. Ogg, Jr., pro 
at Stanford Uni- 
respol Ses radio 
frequency waves beamed at reacting 
the 


> Takine advantage of 


every 1S 
fessor of chemistry 


versity, uses the to 


chemicals to time reactions. 


When first mixed, chemicals change 
their relationship to each other in a 
fraction of a second. By the time this 
difference has appeared throughout 
the volume of the mixture, the initial 


change is long past. But by making 


miles a second, about one-fifth the 
speed of light. 

The apparent brightness studies 
were made by Dr. Edison Pettit, an 
other astronomer of Mt. Wilson an 
Palomar Observatories. This catalogue 
combined with the red-shift measure 
ments, for the first time, Dr. Sandag 
said, provides a basis for testing the 
expanding universe theory, first pro 
posed by Dr. Hubble in 1929. 


The question of the reality of thi 
red shift, Dr. Sandage said, is still t 
b It mean an actua 


ke solved. could 
ing ve'ocity. On the other hand 


reced ) 
it could mean that, because of some 
now unknown law nature, light 


ign 


ol 
loses energy as it travels through space 
in the course of time. 


as Molecules Change 


the television screen, pips and wave 
forms can show what is happening 
the 
happens. 


Dr. Og 


u 
oo 


within chemical molecule, as 


uses for this new metho 
of chemical study an application o 
the principle of nuclear magnetic re 
worked by Dr. Felis 
Stanford University 


This research won Dr. Bloch the 1952 


sonance out 


Bloch, also ol 
Nobel prize in physics, shared wit! 
Dr. M. Purcell of Harvarc 
University, who worked in a similar 
held. 


Edward 


Most of the machinery and equipment used to open up the rich 
iron ore mines in northern Labrador was brought in by airplanes 
because other types of transportation did not reach the area. 


Soil erosion often takes the best land; the soil washed away is 
apt to be richer in organic matter and plant food than the soil left 


the radio waves visible on a cathode 

ray tube, such as is now familiar in 
behind. 

1? 


| 
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Russians Stick to Red Line 


die 
an 
"| 





ogue 
sure-| > Tit Russians stick to their red line, 
dag en as the standard for the inter 
> Me} national meter. 
pr . 
\t the International Conference on 
’ } Weights and Measures held in Paris 
ae Russian scientists stood firmly for bas 
~~ ing the international meter on the red 
wees ne of cadmium 
lan ; 
some Scientists here believe the Russians 
light} back this particular red line not only 
space| because of its color, but because of its 
historical significance. The red cad- 
um line was used by the late Albert 
Michelson in the 1880's in experiments 
isuring the speed of light. 
Other lines being considered as the 
wa andard are krypton 84, xenon 136 
MIMS} and mercury 198. United States scien 
‘is NM tsts back use of mercury 198 because 
) of its simplicity. 
tho All th amelie 3 oo , 
il that 1s needed 18 a ttle tube 
7 filled with mercury 198, obtained in 
( re} pure form by bombardment of gold 
Felix}, in an atomic pile. The green mercury 
rsity ie glows when the tube is hit with 
1952} waves of radio frequency. 
wit Delegates to the conference deferred 
vere il judgment on which line to use 
nilat} for the international meter until their 
next meeting in 1960. In the mean 
time, physicists in each country will 
study the and disadvan 





advantages 





1 


tages Ol the four proposed lines, re 






porting their findings on the best 
method to the 1960 conference, whicl 
vill also be held in Paris 







The 


ideal standard for the 


interna 
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As International Meter Standard 





Spectrum Line for Length Standard 


tional meter would be one that is in 
destructible and eXx< actly 
the same ned for the meter at any 
laboratory in the world with the prop 
The 
for its determination uli 1 not be too 
bulky, expensive or hard to handle. 


With it, any with the 
equipment could have 


would give 


er equipment. apparat us ne -eded 


laboratory 
proper a basic 
standard on the premises. 

The present international meter, set 
1875, is the 
marked on a bar of 


up in distance between 


two scratches 
platinum-iridium alloy kept in an air 
conditioned vault at the International 
Weights and 


Bureau of Measures, 


Sevres, France. It was so constructed 
that at zero degrees Centigrade (32 
degrees Fahrenheit) its length is one 


ten-millionth of the earth’s meridian 


quadrant at sea level. 

The legal length 
United States, maintained by the Na 
Bureau of Standards in Wash 


standard of the 


tional 


ington, was directly compared to the 


international standard meter. 


Mercury 198 is so called because it 


of mercury which has 


198. Ordinary mer 


1s the isotope 
the atomic weight 


} 


cury, sucn as 1s found in household 


thermometers, has an atomic weight 


ol 200.61. 


this 
wave, which is 21 


Measurements based on 
cury 198 green light 


millionths of an inch long, will make 


mer 


possible length determinations precise 


to one part in 100,000,000. 
198 over 


One advantage of mercury 
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cadmium is that it emits a more nearly 
perfect monochromatic light. This 
means that the red, green or other 
color used is a single wavelength 
rather than multiple wavelengths ex- 
tremely close together. 

Other advantages of mercury are 
that it does not need special heating 
equipment, and that the human eye is 


seven times more sensitive to green 
light than to red. 

Xenon and krypton, two gases also 
being considered as the international 
standard, have the advantage that 
wavelength readings can be taken at 
very low temperatures. This consider- 
ably cuts down “line broadening,” 
which makes accurate reading difficult. 


Long-Lived Radioactive Aluminum 


> A LONG-LIVED radioactive isotope of 
aluminum has been manufactured and 
discovered by scientists at the Carnegie 
Institute of Technology. 

The new isotope is known as alu 
minum 26, and it takes about a mil 
lion years for the substance to lose half 
of its radioactivity. Previously known 
radioactive isotopes of aluminum had 
lifetimes of only a few minutes at 
most. 


Discovery of aluminum 26 will al- 


low it to be used in radioactive tracer 
studies, and makes possible the appli 
cation of isotopic tracing to all known 
chemical elements. 

The ordinary metal used for con 
struction materials and household 
utensils is aluminum 


27. Aluminum 
, 2 aa 

2 was made by atomic bombardment 
of a magnesium target. Dr. Truman 
P. Kohman headed the group of Car- 


negie scientists working on the project. 


Pure Silicon Isolated in Quarts Tube 


> Siticon, abundant non-metallic ele 


ment, isolated in 


has been what is 
believed to be its purest form to date. 
The General Electric Research Labora 
tory at Schenectady produced the crys- 
tals in a long gas-filled quartz tube, 
by the same method as is 


germanium refinement. 


used in 


Purity of the element was measured 
in terms of “lifetime,” or the time it 
takes excess of electrons in- 
jected into the crystals to disappear. 
For usual silicon this takes only a 
few ten-thousandths of a second or 
less, but the new crystals have a life- 
time of more than a thousandth of 


for an 


a second. 


14 


Silicon is believed to be more eff- 
cient than germanium in transistors, 
which are versatile substitutes for ra 
dio tubes. Germanium begins to lose 
some of its valuable properties at 
temperatures above 200 degrees Fah- 
renheit, while silicon transistors work 
above 400 degrees. 

The scientists used the “zone melt 
ing’ process to purify the silicon. An 
ingot of high-quality silicon was 


drawn through a long, gas-filled 
quartz tube. Induction coils melted 


the element in narrow zones. Impuri 
ties remained in the high temperature 
zone and were swept to the end of the 
tube, leaving the purified silicon. 
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Chemical Side Effects 
Explain Oil Troubles 


Sulfur Studied to Improve Oil 


> THI fail 
luring the drilling of very deep, high 


PROBLEM of why metals 
pressure oil wells may soon be solved 
yy a study being conducted by the 
Yale University department of metal 
urgy at New Haven. 


Prof. Wil 


1). Robertson, associate professor 


Under the direction ol 
of metallurgy, the research project in 
olves a study of the decomposition 
of alloys now used in drilling, caused 


] 


by the hydrogen sulfide found in oil 


1] 
wells, 


Because wells are now being drilled 
10,000 to 15,000 teet deep, alloy steels 
nust be used to withstand the terrific 
pressure, stated Prof. Robertson. But 


drilling companies have discovered 
that these alloy steels react chemically 
to sulfur and to hydrogen sulfide, the 
gas emitted by underground sulfur de- 
is that 


weeks’ use, the casings fail, and must 


posits. The result after a few 


e replaced. 


It is hoped that the study, which is 


being conducted under a_ research 
vrant from the National Association of 
Corrosion Engineers, will find an an 


loy, or 


swer either In terms of a new al 
ol a neutralizing agent tor present 
illoy o that could save the petroleum 


ndustry millions of dollars annually. 


Sulfur Contaminants 


> Many of the undesirable sulfur 
compounds found in petroleum de 
posits have been identified for the first 


time, it Was reported to a meeting ol 


the American Association for the Ad 
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Science at Berkeley, 
Calif., by Harold M. Smith, petroleum 
chemist of the U. S. Bureau of Mines 
at Bartlesville, Okla. 

At present, refiners of high-sulfur 


vancement of 


oil are removing or deactivating these 
unwanted chemicals by methods de 
veloped through trial and error. The 
new data will permit more efficient 
separating processes which will mean 
cheaper and better petroleum products 
for the consumer, 

Forty-three sulfur compounds in the 
gasoline boiling range alone were sep 
arated and tagged in the American 
Petroleum Research Institute project 
which has spent five years resolving 
the mystery. 

Laboratory separation of the com 
pounds was achieved by a combina 
tion of selective adsorption, chemical 
isolation, and distilling techniques. 

The first step was to concentrate the 
sample by evaporation. In general, the 
sulfur compounds were then separated 
by percolating the residue through 
alumina, which preferentially captures 
the sulfur compounds. Other substan- 
ces such as zine chloride and alcohol 
were used in later steps, along with 
thermal diffusion of the heated gases. 


Identification was accomplished by 
such processes as infra-red analysis and 
mass spectography. 

Three fractions of high-sulfur pe 
troleum Wasson Field, Texas, 
were investigated. It was found that 
the lowest boiling phase, 38° to 111°C., 


trom 


contained few sulfur compounds. The 
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to 150°, contained 43 
such compounds. In the last fraction, 
150° to 220°, a large number of differ- 
ent kinds of sulfur compounds were 
discovered consisting mainly of thio- 


second cut, 111 


phenes with condensed aromatic rings. 


Ammonia as Solvent 


> Liouip AMMONIA can be used to re 
fine petroleum. Dr. Merrill R. Fenske 
of Pennsylvania State University told 
a meeting of the American Institute 
of Chemical Engineers that the chem 
ical, known to housewives as a cleaner, 
is a good solvent for some hydrocar- 
bons and a poor one for others. Thus, 
he said it can be used to extract useful 
fractions from a mixture of hydrocar- 
bons. Petroleum fresh from the ground 
is a complex mixture of carbon com- 
pounds which must be separated for 
use. 


. - ) : 
X-Rays Promise 


> IMPROVEMENTS in_ betatron design 
may give industry new, better ma- 
chines for the non-destructive testing 
of products. 

Dr. Ernest E. Charlton, nucleonics 
and radiation expert, told the Society 
for Nondestructive Testing, Inc., that 
refinements could make betatrons mo- 
bile, smaller, less complex, more ef- 
ficient, less costly and more powerful. 

Coupled with new radiation detec- 
tors, the machines might even enable 
scientists to make motion pictures in 
X-rays of gears meshing in sealed 
transmissions, or pistons moving in- 
side cylinders. 

He said new materials and tech- 
niques make it possible to predict a 
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Dr. Fenske said that the new liquid 
ammonia process would permit the 
production of gasolines and other fuels 
with better ignition qualities. He also 
envisioned better lubricating oils and 
cheap methods of extracting specific 
petroleum fractions used to make plas- 
tics and synthetic fibers. 


A further advantage of the process, 
he added, is that ammonia is relatively 
cheap. Ammonia, a compound of ni 
trogen and hydrogen, is a gas in nat 
ural state, but under pressure can be 
converted to a liquid. Household am- 
monia is not this liquid, but a weak 
solution of the gas in water. 


Dr. Fenske and his associates, R. H. 
McCormick, H. Lawroski and R. G. 
Geier worked with the ammonia pro 
cess at the university's petroleum 
laboratory. 





Better ‘1 esting 


high-voltage X-ray generator could be 
built to operate at four million electron 
volts (Mev) that would not be a great 
deal larger than the existing 2 Mev 
X-ray unit. 


“By the same token, we see no in 
herent design obstacles in building 
high-voltage radiation sources of this 
same basic design for operating volt- 
ages of 8 Mev,” he said. 

Dr. Charlton, consultant at General 
Electric’s Research Laboratory in Sche- 
nectady, paid tribute to Dr. Robert 
F. Mehl and his associates who intro- 
duced radium about 25 years ago as 
a high-voltage gamma-ray source for 
non-destructive testing of materials. 
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Amebic Dysentery Germs 
Need Partners to Survive 


Progress Against Amebic Dysentery 


> Amesas, the germs that cause amebic 
survive, much less 
yuse dysentery, without the aid of 
other, 


ilysentery, cannot 


smaller microorganisms. 


This discovery, made with the aid 
f germ free guinea pigs reared at the 
Lobund Institute of the University of 
Notre Ind., was reported by 
Bruce P. Phillips, medical protozoolo 
sist of the U.S. National Institutes of 
Health, Bethesda, Md. He spoke at a 
the 
Parasitologists with the American 


Dame, 


neeting of American Society of 


Society of Tropical Medicine and 
Hygiene. 
\ssociated with Mr. Phillips in the 


ese arch 
nd C 
Institutes of 
Wolte 
J. A. 
Notre 


were: Drs. W. H. Wright 
. W. Rees, also of the National 
Health, and Miss P. A. 
Drs. H. A. Gordon 


Reyniers of the 
Dame. 


and and 


University of 


Two groups of animals were used 
1 these experiments: germ-free guinea 


pigs, and conventional 


guinea 
that harbor the common intestinal bac 
teria. Both 


with bacteria-free amebas. 


pigs 


groups were inoculated 


The scientists reported that none of 
the 35 germ-free animals developed 
imebic dysentery, whereas 34 of the 
37 conventional animals came down 
with the disease and the remaining 
three were shown to harbor the in- 
fecting agent when sacrificed. In an 
other experiment, two series of germ 
free animals were fed respectively with 
single species of two common intes- 
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(Escherichia coli and 
Aerobacter aerogenes) prior to inocu 
lation with bacteria-free amebas. All 
of these animals also developed acute 


amebic disease with typical lesions. 


tinal bacteria 


These findings supply concrete evi 
dence for the first time that bacteria 
a role in the 


duction of 


have experimental pro- 
disease by the agent of 
amebic dysentery. Whether this rela 
tionship involves more than two spe 
cies of bacteria is not yet known. The 
results also suggest that the value of 
certain broad spectrum antibiotics in 
the treatment of amebic dysentery may 
be largely related to their activity 
against associated bacteria. 


The possibility that another organ 
ism, not yet identified, may act as an 
antagonist to the ameba will be inves 
tigated in future studies. Existence of 
such an agent might explain why 
some individuals who never show 
symptoms of amebic dysentery are 
nevertheless carriers of the ameba. 


New Drug Shows Promise 


> A new prvc that shows promise of 
curing both amebic dysentery and the 
non-dysentery form of the disease has 
been announced. 


The drug was first synthesized in 
the World War II search for new anti- 
malaria drugs by Frank H. Tendick 
of Parke, Davis and Co. About four 


years ago Drs. Paul E. Thompson and 
Alexander M. 


antiamebic activity. 


Moore discovered its 








































Success with the drug, cal'ed Camo 
form, in treating patients is now re- 
ported by Dr. Horacio Barrios of 
Iquitos, Peru, and Dr. J. Maria Bus 
tamante y Rivero of Arequipa, Peru. 


Dr. Barrios reports that in his con- 
trolled and followed-up study of 20 
amebic dysentery patients treated with 
Camoform all were cleared of infec- 
tion. Acute symptoms, such as abdom 
inal pain, and diarrhea, were 
rapidly controlled, most of them two 
days after treatment began. 


fever 


The physician pointed out that one 
patient had been sick and suffered re 
lapses for two years before undergoing 
Camotorm therapy. Twenty-two days 
of treatment cleared up the amebae, 
and the patient continued negative at 
the five month fol'ow-up. 


Atomic Scientists’ 


> THe worwp’s first professional soci 
ety for scientists and engineers in all 
angles of nuclear research and tech- 
nology has been organized at the 
National Academy of 
Washington. 


Sciences in 
Known as the American Nuclear 
Society, the group is to foster the ad- 
vancement of nuclear science and tech 
nology. This will be done through 
interchange of information and ideas 
in all fields of research involving nu- 
clear techniques. 

members include such 
scientists and industrialists as Dr. J. G. 
Beckerley, U. S. Atomic Energy Com 
mission; J. W. Landis, Babcock & 
Wilcox Co.; Dr. J. A. Lane, Oak 
Ridge National Laboratory; Dean D. 
H. Loughridge, Northwestern Univer- 


Its charter 
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Dr. Bustamante said 82 out of 85} Antiv 
Camoform-treated patients with acute} Again 
amebic colitis were negative between 
the sixth and 15th days after therapy | 
had begun. 

He added that even in the three 
remaining cases a clinical cure was | ” SAK 
obtained, and only the _ laboratory mated 
showed the presence of amebae. Me STUC 

Dr. Bustamante also reported Camo find be 
form was effective in the treatment of | ““"™ 
chronic carriers of amebae. ondikies 

Camoform is an organic compound The 
and does not contain arsenic or other | ‘©70™M 
toxic heavy metals. It is given by C. B. 
mouth and, because it tends to remain Florid. 


in the tissues for long periods, it may Intern, 


have preventive action against amebic Venon 


infections. It is not yet generally avail- | S°°!au' 







able. ence a 
Mar 

or trea 

a ° . 1 “ 
Professional Group ee 
F Florid 
sity; Dr. C. R. McCullough, Monsanto } tlesnal 
Chemical Co.; J. R. Menke, Nuclear | yenon 
Development Associates, Inc.; Dr. W.] treaty 
G. Pollarc, Oak Ridge Institute of | tion. | 
Nuclear Studies; Philip Sporn, Ameri- | bites t 
can Gas & Electric Co.; and Dr.] have | 
Chauncey Starr, North American Avi “Cy 
ation, Inc. cation 
The new organization plans its first } activi! 
technical conference June 27-29, 1955, | nique 


at Pennsylvania State University, | ‘Ween 






where a “swimming pool” type of nu- | TUct 
clear reactor is under construction. minw 
prom 
Although nuclear power will be pitali: 
one of ANS’ major interests, the uses applic 
of radioisotopes in science and indus- } entire 
try, the effects of radiation on mater- | of At 
ials and even radiation-sterilization of | trans! 
foods will be discussed. intite 
CuHemistry | Frese 














> SNAKE vENoMS which kill an esti- 
nated 30,000 to 40,000 yearly should 


ye studied more thoroughly, both to 





























- find better ways to protect snakebite 
of | victims and to find better ways to 
use venoms 1n disease treatment. 

ad The “commanding challenge” of 

hei enom research was outlined by Dr. 
by | C. B. Pollard of the University of 

ain | Florida, Gainesville, Fla., at the first 

jay | International Conference on Animal 

hic | Venoms held with the American As 

aj]. | sociation for the Advancement of Sci 
nce at Berkeley, Calif. 

Many of the early proposed methods 
of treatment for snakebite are not only 
neffective but may be harmful, Dr. 
Pollard declared. He and associates in 
Florida, where the diamondback rat 

nto} tlesnake is plentiful, believe that all 

lear | venomous bites should have first aid 

W. treatment and prompt medical atten 
of | tion. In cases of serious diamondback 

er bites the follow ing procedures, he said, 

Dr.} have given good results: 

Avi “Cruxation of fang wounds; appli 

cation of suction; minimum physical 
first | activity of victim; application of tour 

955, | niquet at nearest one-bone level be 

‘ty, | tween bite and body (The tourni- 

nu-| quet should be released about one 

minute out of each 15-minute period); 
prompt attention of physician, hos 

be | pitalization; prompt and_ prolonged 
uses | application of ice-packs to large area, 
dus- | entire arm or leg; early administration 
ter- | of Antivenin (5 ampuls); early blood 

1 of | transfusions; tetanus-gas gangrene 





intitoxin; antibiotics; glucose-saline 
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Antivenin Developed to Protect 
Against Bites of Related Snakes 


Venom Research a Challenge 


and con 
tinued observation by attending physi 
cian. 


infusions; Benadryl; close 


“The limited number of patients 
who have received the above treatment 
have experienced practically no ne 
crosis of tissue. 


World’s Snakebite Toll 


> Between 30,000 and 40,000 persons 
are killed annually throughout the 
world by snakebite, Dr. S. Swaroop 
and B. Grab, statisticians of the World 
Health Organization at Geneva, Swit 
zerland, estimate. 


The world snakebite death toll 
figures exclude the USSR, China and 
Central European countries, in all of 
which the deaths from this cause is 
not believed to be high. 

The large majority of yearly snake- 
bite deaths, 25,000 to 35,000, occur in 
countries of southern and southeastern 
Asia, followed by South America, 
3,000 to 4,000 deaths. In countries of 
North America, including Mexico, 
corresponding figures would seem to 
range between 300 and 500. In coun 
tries of western Europe annual snake- 
bite deaths may be about 50, and in 
Oceania only about 10. For the Afri 
can continent no statistical basis is 
available for making even an approxi- 
mate estimate; it may be presumed 
that the annual total of snakebite 
deaths ranges between 400 and 1,000. 

Of almost 2,500 reptile species 
known to exist in the world, less than 
200 are dangerous to man. These are 
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distributed among the following fami- 
lies and subfamilies: 1. The Viperinae, 
or true vipers, found only in the Old 
Wor'd; 2. Crotalidae, or “pit vipers,” 
found in the New World and in Asia; 
3. Elapidae, represented by coral 
snakes and cobras, found in all the 
continents except Europe; 4. Colubri 
dae, to which nearly two thirds of the 
known species of snakes belong, but in 
which the only poisonous ones are 
some of the rear-fanged reptiles seldom 
found outside Africa; 5. Hydrophidae, 
or sea snakes, which are said to be so 
unobt in their habits that they 


rarely conflict with man. They occur 


rusive 


mostly near the coasts of southern 
Asia and northern Australia. One 
species has established itself on the 


west coast of Central America and on 
the eastern coast of Africa. 

The fact that a particular poisonous 
1 does not 
risk to 


man, the WHO scientists pointed out. 


species lives in a 


country 
necessarily mean that it is a 
For example, even though the boom 
slang (Dispholidus typhus) found in 


\frica has a very active venom, the 
reptile is timid and disappears into the 
bushes at the slightest alarm. The 


presence of poisonous sea snakes along 
the coasts of southern Asia and north 
ern Australia is not believed to result 
in any mortality 


snakebite. 


significant trom 


Fear Makes Snakebite Worse 


> Fear in the rattlesnake and fear in 
his victim will make the effects of his 
bite worse, Dr. Laurence M. Klauber 
of the San Diego (Calif.) Zoological 
Society declared at the Animal Ven 


oms Conterence. 


Extreme fear and apprehension will 


affect the victim’s heart action and 
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therefore the speed of venom absorp- 


amath 
tion. The extent of anger or fear that d blo 
motivates the snake plays its part be- The 
cause the muscles that wring the ven- |». dis 
om glands and thus eject the venom ths 
are separately controlled from the bit- | ed by 
ing mechanism, Dr. Klauber ex ies: 
plained. A snake that was not very othe 
scared might, according to this, bite 
without wringing its venom glands Venon 
hard enough to eject much poison. To 
The age, size, vigor and health of [tm ca 
the victim are important in determin- | Norma 
ing his absorptive power and systemic e Ae 
resistance to the venom, Dr. Klauber | Aden, 
said. So also are his “allergy complex,” | nationa 
susceptibility to protein poisoning and } oms. I 
partial immunity due to previous] done \ 
snakebites or treatment. Med 
The site of the bite is also important It m 
in determining the outcome. Bites in hethe 
the extremities and in tissues where } a dead 
absorption will be slower because, for idly 
example, of fat, will be less dangerous or ree 
than bites near vital organs or pene ve a 
trating a blood vessel. ome. 
Young snakes are less dangerous In ¢ 
because of their smaller size, shorter] sonal « 
fangs, and production ot less venom ein in 
which is less toxic. Snakes that have] min A 
passed their prime also may secrete} min ¢ 
less venom and this of a_ reduced ] ticular 
virulence. hand 
Poor ¢ 
Shrew Poison Fatal to Mice “ 
> App to the poisonous snakes, toads, } yenon 
scorpions, spiders and caterpillars of | poisor 
the world the short-tailed shrew,]. 
Blarina brevicauda. The glands under All ¢ 
the jaws of this animal contain a]> Dez, 
poisen lethal to mice, rabbits and cats, } js eff 
states Dr. Oliver P. Pearson of the} snake 
University of California. viper, 
Injection of minute quantities of | has b 
saline extract of these glands produces] = Cre 
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lramatic effects on respiration, pulse 
d slood pressure, 


The poison seems to be produced 
listinctive, granule-filled segment 


sul and 1s 


these shrews when attacking 


ymaxillary tubules 


has not been detected in seve 


pecies ol shre ws tested, 


Venom May Activate Malaria 


> GETTING 


1 
snake poison into the sys 


latent 
Norman L. Corkill, health adviser to 

\den Mukalla, 
\den, told scientists at the first Inter- 
Animal Ven 
reported on work 
Sudan 


m can activate malaria, Dr. 
Protectorate at 


itonal Conterence on 


as with the 


to tell 


bitten by 


said, 


possibl ‘ | e 


rson has been 
| 1 
nake or Dy one [rom a non 


lly species by examining the urine 


11 11 
red blood cel's,. I 


mig 


This 


to predicting the out 


it also 


ve as 1 guide 


In communities where there is sea 
sonal dryness, shortage of animal pro 
tein in the diet and deficiency of vita 
min A, riboflavin and especially vita 

>, the victims of snakebite, par 


victims ol vipers, may ove 


handicapped since the scurvy their 
have induced and the 
snake 


to make both 
poisoning and scurvy worse. 


cor diet may 
‘hemorrhagin”™ effects of the 


1 
‘nom would combins 


All Crotaline Poisoning 


> DeveLopMENT of an antivenin which 
s effective against the venoms of all 
snakes of the 


Crotalidae, or “pit 
viper,” families throughout the world, 


has been announced. 


Crotalidae include our rattlesnakes, 
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copperheads and water moccasin or 
cottonmouth snakes. 

The 
against these snakes’ venoms was an 
nounced by Dr. B. R. Criley of the 
Wyeth Laboratories, Marietta, Pa. At 
the same 


new antiserum, or antivenin, 


time a new, more accurate 
method for testing the potency of this 
antisnakebite serum was announced by 
Drs. W. C. Gingrich and J. C. Hohen 


W veth 


Heretofore, Dr. Criley stated, it has 


adel, also of Laboratories. 


1 


been considered axiomatic that horse 
serums prepared for treatment of poi 
sonous snakebite are highly specific: 
and that 
the venom of one species with a serum 


produced against the venom of another 


species, even those belonging to the 


it is impossible to neutralize 


ime genus and family. 
I irlie: 


venin (a horse 


methods of producing anti 
serum), tor treatment 
of bites by the pit vipers of the United 
States only, employed venoms from 10 
or 11 different species, and required 
| 


at t 28 to 36 weeks for production 


of the serum. 


In 1947 research was started at the 
Wyeth biological which 


led to identification of the four venoms 


laboratories 
(those of the Texas, Florida and tropi 
cal rattlers, and the fer-de-lance) which 
contain the basic antigens present in 
the venoms of all species of the family 
Crotalidae throughout the world. 
These include not only the pit vipers 

1e United States, but the tropical 

r, the tropical moccasin (cantil), 


bushmaster, 


fer-de-lance and similar 
to Central and South 
America; and also the habu and ma 
mushi, native to certain islands of the 
Pacific and parts of the Asiatic main 


land. 


species, native 


Thus it has been proved that 


21 


































serum produced with the venoms of 
the four dominant species of the 
family Crotalidae will also neutralize 
the venoms of all minor species of the 


same family, wherever they exist. 


Improvements in the method of im- 
munizing the horses for production of 
antivenin have shortened the schedule 
and increased the yield of highly po 
tent serum. 


An improved method for refinement 
of antivenin has been developed by 
which the majority of factors respon 
sible for serum 


eliminated. 


The new method of standardizing 
the new antivenin determines its po 
tency in terms ol killing power ol 
the venom. It states the 
serum which when injected into mice 
of a certain size, will 
known amount of venom. Heretofore 
the criterion for testing and standard 
izing potency of antivenin 
the weight of venom a stated amount 


of antiserum would neutralize. 

Since the virulence of snake venoms 
varies from species to species and from 
individual to individual within species, 
sometimes as much as 80% 
sive investigation, using various test 
animals, was carried out to develop 
the more accurate testing method. 
called \ 
known also as the “spreading factor,” 


An enzyme 


increases the effectiveness of antisnake- 


tive for green grass in a silo. 












bite serum when the two are given 
together, Dr. Paul Soquet, chief of 
laboratories of the Pasteur Institute 
Paris, reported on the basis of his 
studies with dogs and guinea pigs. 


Two modern so-called wonder 
drugs, cortisone and ACTH, have} $y Ho 
been tried in treatment of snakebite. ? Fit 
Neither is effective by itself when} can rec 
antivenin is not used, Drs. M. W.] ergy as 


















Allam, D. Weiner and F. D. W.{ shirt, 4 

Lukens of the University of Pennsyl pound 
vania, Philadelphia, and Drs. A. L.} effort | 

reactions have been Wallace and R. Sticka of the Drug] tennis 
Houses of Australia Limited, Rozelle Hus 

Australia, reported. The Philadelphia} workit 
group worked with cortisone. harder 

Anti-Bite Remedies bout 

dose of the »® For treatment of snakebites, spider} > “" 

bites and scorpion stings in all parts A _— 
counteract a of the world, there are 47 different} *" | 
oe , the of 

preparations. These include 36 prod-{ ° I 

ucts for treating snakebite, six for or 
has been scorpion sting and five for spider bite. "©. 

Names, descriptions and uses of ote 

these were presented by Capt. Hugh], °. 

L. Keegan of the Army Medical Serv- Asi 

ice Graduate School at the Animal] “°° 

Venom Conference in Berkeley. a 

» an exten All but one of the antivenins listed ’ re 

consist of serum from immunized With 

horses. Consequently, Capt. Keegan] |... 4 

warned, the doctor shou'd find out pie 

hyaluronidase, before giving one of these whether ail 

the bite or sting victim is sensitive to sible 

horse serum. eae 

peo} 

heart 

Wood molasses, made from waste wood, can be successfully whicl 
used to replace part of the grain in cattle feed or as a preserva- ture. 
Th 

was 

Salt applied to a sidewalk to melt ice may injure the concrete. Laur 
such 

The average auto today “lives” to be 14 years old. M.L 
Cuemistry | FeBR 








Scientists Have Machine 
That Measures Human Effort 


Measuring Human Energy 


y Howarp Simons 


> Fitinc papers in an office cabinet 
an require almost twice as much en 
gy as a housewife needs to iron one 
shirt, and a stevedore who lifts a 50 
und bag probably exerts no more 
effort than 


tennis ball. 


a vacationer who serves a 


Husband and wife bickerings after 
vorking hours as to who put in a 
varder working day, and “shop talk 
ibout how easy the life” really 
s, are about to be scientifically silenced. 
{ new device, the Lauru platform, has 


“easy 


cen invented to measure accurately 
the physical effort required to do any 
given job, and at the same time, to 
show at what point in the performance 
of a job the most energy is needed or 
used. 

Aside from the fact that the data 
recorded by the machine will settle 
about who fetches 
whose slippers, the Lauru_ platform’s 
mportance to industry is limitless. 


With the data recorded and properly 


most arguments 


translated, industry can modify a job 
n such a way as to eliminate fatigue 
ind wasteful effort. It will also be pos 
sible to find the proper jobs for those 
people suffering from illnesses, such as 
heart trouble, who cannot do work 
which requires high energy expendi 
ture. 

This energy detective 
was invented and named for Lucien 
Lauru, a French engineer. Only two 
such devices are in use today, one by 
M. Lauru at the French Government's 


mechanical 


Fesruary 1955 


Laboratory for the Study of Human 
Labor in Paris, and the other at the 
E. I. du Pont de 
pany’s Haskell Laboratory for Toxi 
cology and Industrial Medicine in 


Newark, Del. 


The Haskell Laboratory instrument 


Nemours & Com 


was only recently installed, having 
built and imported into the 
United States at a cost of $20,000. But 
preliminary studies made with the de 


vice have already 


been 


turned up some 
astounding comparisons 


effort. 


in working 


A career girl, for example, who has 
to file papers in each drawer of a four 
drawer cabinet needs almost twice as 
much energy to do the job as does her 
counterpart, the housewife, who irons 
one shirt. But the device also showed 
that this same housewife uses twice as 
much energy to iron the shirt as a man 
when he works his 
painting a ceiling. 


needs hardest 

On the other hand, a laborer who 
has to lift a 50-pound bag uses six 
times the physical effort needed by the 
ceiling painter, and three times as 
much as the housewife. 

Along with dispelling some of the 
“hard day at the office” arguments, the 
machine has also shown that the old 
adage, “all play and no work makes 
Jack a mere toy,’ means that Jack 
would be, if anything, a very tired toy. 
For the energy needed to go through 
the motions of serving a single tennis 
ball is about equal to that needed by a 
laborer to pick up a 50-pound bag. 


23 





> Lauru Platform and machine which measure and record the energy used in 
lifting and working. 


24 


CHEMISTRY 


> STRO 
bag. z 
device 
& Cor 
ina st 


Dr. 
physio 
perim 
explait 
done 
wantes 
device 
capabi 
tereste 

The 
plato 
angul 
of th 
suppo 


FreBRt 





> SrroposcoPic CAMERA traces the movements of a laborer who lifts a 50-pound 
bag. The amount of energy needed to do the job is registered on the recording 
device of the Lauru platform now being used at the E. 1. du Pont de Nemours 
b 


& Company's Haskell Laboratory for Toxiology and Industrial Medicine, 
in a study on how to combat fatigue and inefficiency. 


Dr. Lucien A. Brouha, a Du Pont 
physiologist currently conducting ex 
periments with the Lauru platform, 
explained that these first studies were 
done to please a photographer who 
wanted to make a picture study of the 
device in use, as well as to illustrate its 
capabilities to the disbelievers and in 
terested alike. 


The heart of the machine is the 
platform itself, which looks like a tri 
angular weighing scale. It is made up 
of three layers, the top layer being 
supported on the intermediate layer by 
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three very sensitive piezo-electric crys 
tals which give off tiny electrical im 
pulses when pressure is brought to 
bear against them. The middle layer 
is suspended to shift in a horizontal 
plane, but actually from 
such movement by means of springs, 


rest rained 


which force it against the crystals. 


The bottom !ayer serves as a base. 


The recorder, which registers three 
individual lines on a graph represent 
ing vertical, lateral and frontal motion, 
is electrically connected to the plat- 
form. 



























































































































































































































































































To run an experiment, a subject is 
put on the platform along with the 
tools he will need to do his job. The 
recorder is set at “zero” so that the 
weight of the subject is not involved 
in the recording. Any motion the sub- 
ject then makes while on the platform 
will produce changes in forces through 
the center of gravity and these are re- 
corded. In effect, scientists have before 
them a three-dimensional picture of 
the forces required for any particular 
motion. 


The platform is so sensitive to 
changes in motion that it can record 
and measure the energy required by a 
rat to run across the three-foot plat- 
form. Energy expenditure is measured 
in kilograms, a kilogram equalling 2.2 
pounds, 


When the motions involved in per 
forming a given job are modified, the 
graphs will then reveal whether or not 
the energy 


needed after modification 


has decreased. 


What the platform means to indus- 
try in general and to the average work- 
ing man in particular was stated by 
Dr. Brouha who said: “Our first re- 
search program is to measure stresses 
involved in industrial motions 
and then try to find out if by appropri- 
ate modification of the machines or the 
tools, or by adequate retraining of the 
workers, the stress of the motions can 
be reduced and, consequently, the 
total energy expenditure.” 


basic 


The new device is also being used 
at the Haskell Laboratory as part of 
long range studies to gather basic 
knowledge on the causes and effects 
of fatigue. 

Dr. Brouha also reported that M. 
Lauru and Dr. Camille Soula, director 
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of the Laboratory for the Study of 
Human Labor, have made similar 
studies, which have been confirmed at 
the Du Pont laboratory. 


“The French scientists,” he said, 
“have shown that energy expenditure 
measured by oxygen consumption is 
proportional to the sum of the forces 
applied on the platform in a given 
motion.” 


The Paris researchers have recorded 
some maximum 
various movements. 


stresses involved in 
These were regis- 
tered in pounds of effort required. A 
mason, for instance, required 61.6 
pounds of effort to pick up his mortar 
and brick, while a soldier who does a 
quick deep knee-bend expends 276 
pounds: of energy. Raising and lower 
ing one’s arms takes 62.5 pounds, and 
straightening up from the knee-bend, 


once down, takes 231 pounds. 


In experiments with workers it was 
found that picking up a sheet of paper 
from the lower drawer of a desk re 
quired 15.4 pounds of effort, and re 
moving a bobbin from the upper level 


of a spinning machine took 22.8 
pounds. 


The most pounds of energy used in 
the tests 
jumping, 


were recorded by a 


man 
who required anywhere from 
314.6 pounds to 429 pounds. In further 
experiments with athletes M. Lauru 
found that an expert broad-jumper, 
for example, went through the mo 
tions smoothly, whereas the poorer 
performer hesitated ever so slightly in 
his motions and exerted more energy 
and achieved less distance than his 


smoother-performing opponent. 

Paradoxically, man has produced 
more energy while expending less of 
his own by inventing machines to do 
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the wo 
provide 
uring ¢ 
nuch | 
any pet 
Data 
erly fre 
ducted 


Fest 


the work. Now, the Lauru platform 
provides man with an accurate meas- 
uring device for determining just how 
much human energy is required for 


any performance that requires motion. 


Data gathered and translated prop 
erly from experiments now being con 


ducted in Paris and Newark, Del., 


l 


may very well mean a new era to in 
dustry, in the form of drastic changes 
in the design of tools and machinery 


as well as a complete revamping of 
industry's training programs. In any 
event, scientists are now closer to mak 
ing the job easier for the working man 


and the housewife. 


> “AL riGHT, where do you 
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For the Home Lab 


Organic Reactions: Halogenation 


Part Il 


by Burton L. Hawk 
> Last MONTH we discussed the intro 


1 1 
dguction of chiorine to or com- 


gan 
pounds (chlorination). Now we would 
like to | tl 


1 
ler some of the other 
] 
halogens in 


and 


CONnSI¢ 


reactions ol bromination 


iodination. 
Reaction With Bromine 


Br ' : lf } 1 f . 
somine itself can be used for cer 


tain reactions. Usually it is advisable 


t ti . ] : 
to use a compatible solvent. For ex 


tr} } 


] 
ampie, in the bDromination of acetani 


the 


employed as 
so'vent. We will use this as our dem 


lid, acetic acid 1S 


onstration reaction. 


Bromine is_ rather unpleasant to 


handk 


Not only is the vapor hazard 


but the I] 


ous, liquid will cause severe 
burns spilled on the skin. Thess 
burns are painful and extremely slow 


' . ; 
in healin It is best to use rubber 


loves and adequate ventilation when 


working with bromine. Although we 
Go not 
the inexperienced, there should be no 
d 


recommend this experiment for 


anger if common-sense safety precau 


tions are heeded. If any bromine is 


accidentally spilled on the skin, re 


move the | iquid as rapidl Vv ds pos sible 


by rinsing with large volumes of 


water. After this rub the area liberally 


with glycerin. After drying, apply an 


cintment or jelly such as used in a 
heat burn. 
Place in a small flask 7'4 cc. of 


glacial acetic acid and 5 cc. of water. 
Warm gently and add 3 grams of 
28 


acetanilid. Stir until all of the solid is 
Let the 
room te mp rature. 


solution cool to 


Now 


acid In a 


dissolved. 
» 

pour < cc, 

test 


1 
F glacial acetic tube. 


add 
the tube 


oO 
Carefully bromine, 


shake 


acetanilid solution 


one cc. Ol 
and add to the 
in the flask. Allow 
the flask to stand for about 15 minutes. 


Ke nti \ 


The re d color of the bromine W ill Ta le 
bromoacetanilid will crys 


\dd 7> cc. of 


The p-bromoacetanilid will crystallize 


and some P 
tallize. water and stir. 
f , i | 

n quantity. If you care to collect the 


product, falter, wash with water, and 


from hot water. 
p-Bromoacetanilid, CgHyBrNO, is 
ilso known as “Antisepsin.” It is in 


recrystallize 


soluble in cold water, sparingly solubl 


in hot water. It has keen used in medi 
cine as an analgesic and antipyretic in 
the treatment of neuralgia and rheu 


matism., 
With Bromine Water 


] 1 
Bromine water can also be used as 


| 
a brominating ag 


ent. 
+} 
tl 


\ good example 


of this reaction is the formation of 


tribromophenol. 
Dissolve 


1enol (carbolic acid) in 5 cc. of water 


one or two crysta's of 


pl 
in a small beaker. Add bromine water 
(an aqueous solution of bromine) un 
til a color is ob 
tained, Filter off the yellow precipitate 
and wash it thoroughly with a solu 
tion of sodium bisulfite. Follow this 
with clear water and finally dissolve 


the solid in about 10 cc. of hot alcohol. 


1 
pe rmanent yellow 
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24,6 
very 
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ilter the solution while hot and add 
yout 25 cc. of hot water to the filtrate. 
The 


crystallize out of 


to stand. 


] ] 
nenol W ill 


\llow 2 .4,6-tribromo 


solution. 


).4,6-Tribromophenol, CyH;Br;Os, 

ery slightly soluble in water. It is 
sed as an antiseptic and has also been 
sed in medicine for the treatment of 
arrhea and typhoid fever. 


With Potassium Bromide 


Potassium bromide can be used also 


bromination ag In the 


Sa gent. pro 
uction of ethyl bromide, which we 
hall describe, hydrogen bromide actu 


vy dees the work of converting the 





lcohol to the bromide; howe\ 


er, po 
issium bromide is used as a source of 
‘romine to produce the hydrogen bro 
In t the hydroxyl! 
group (OH) of the alcohol is replaced 


vy bromine. Thus, instead of C; HOH, 


ide. his reaction 


ve w | have C.H;Br. 
Place 3 cc. of ethyl alcohol in a 
5-ml. Florence flask. Slowly add 4 
c. of concentrated surfuric acid. Shake 
e mixture gently until the two lig 
ids ire thoroughly mixed. Now have 
¢ iy 1 one hole co k stopper to nit the 
isk. Insert a glass tube in the cork 
VI leads to a flask partly Hlled with 
e wa \llow the tube to dip just 
ow the surtac of the water. Now 
15 grams ¢ granular potassium 
yromide o the acid-alcohol mixture 
1d quickly sert the stopper and 
ubing arrangement Heat the flask 
gently on a sand bath. The ethyl! bro 
eae le will d stil ove and condens« In 
the ice water in the receiving vessel. 


It will form oily drops on the bottom 
of the flask. You must regulate the 
temperature carefully during this dis 
tillation. If heated too strongly the 
solution is apt to foam excessively. On 
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the other hand, you must apply sufh 
cient heat to prevent the ice water 
from being sucked back into the re 
action flask. 

Ethyl bromide is a colorless, flam 


mable liquid with an ether-like odor. 
The vapor 
hale. It in organic synthesis 
and as a refrigerant. 
Iodination 

lodine is not quite as cooperative in 
the 
The 
iodine compound is 
the 


1S harmful, so do not in 
is used 


ror ming organic compounds as 


other members of the family. 


most popular 


todoform, obtained by iodination 


ol alcohol or acetone. 


Dissolve enough iodine crystals in 
] 
potassium iodide solution to obtain a 


dark brown color. Add about 5 cc. of 


this solution to an equal quantity of 


alcohol. Next, add lI 


small portions ol 
odium hydroxide 


Bats ee 
soiution until the 
brown color disappears. Then heat tl 


| 
solution [for a allow 


few minutes and 

to cool. lodoform separates out as a 

vellow precipitate. 
lodoform, CHIs, is 


pound with 


1] 
a yellow com 


| 
a somewhat disagree able 


“antiseptic” odor. It is only slightly 


} : 
soluble in water. It is used chiefly as 
in antiseptic for wounds, chancroid, 
hemorroids, ulcers, and sundry skin 
lisease +. 

ea * %* 


Preparation of Bromine 


If you do not have a supply of bro 
nine, the small quantity required ror 
the experiment can be easily prepared. 
about one 


half gram ot manganese dioxide and 


In a large test tube place 


an equal quantty ot potassium bro- 
mide. Add 5 cc. of dilute surfuric acid. 
Attach a cork stopper with delivery 


tube leading to another test tube im 
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tumbler of ice water. 
Upon heating the first tube, deep 
brown bromine will be 
driven off and condense to liquid in 


the receiving tube. As bromine is dif 


mersed in a 


vapors of 


ficult to store, it is best to prepare it 


Twin and T'riple 


> Twins anp triplets have been pro- 
duced in corn and lily plants by expos- 
ing their pollen to X-rays. 


In experiments involving polyem 
bryony, two or more embryos in the 
same seed, researchers at the Univer 
sity of Maryland’s department of bot 
any reported that they have been able 
to induce multiple plant births from 
a single seed by treating the pollen 


> Canapa’s development of its mineral 
resources since World War II has been 
“little short of remarkable,” but her 
best days still lie in the future. 


Marc Boyer, deputy minister of Can 
ada’s Department of Mines and Tech 
nical Ottawa, told the 
American Mining Congress recently 
that Canada has tripled the value of 
its annual mineral production since 
the war. 


Surveys at 


Already Canada has become promi 
nent as a potential producer of crude 
petroleum and iron ore, Mr. Boyer 
said. And recent discoveries and more 
refining capacity promise to stimulate 
Canada’s production of lead and zinc 
in the future. Developments in the 
Jeaverlodge area in northern Saskat- 
chewan and in parts of Ontario and 
(Quebec assure Canada a leading posi- 


30) 


when needed. Be sure to use adequate 
ventilation. If you do not, you'll surg 
wish you had! And don’t forget 
wear rubber gloves when working 


with bromine. 





Canada’s Mineral Future 


ey 











el 
Plants by X-ray 


with specific doses of X-rays. 









An increase in the X-ray dosagd 
brings about a higher percentage of 
twins and triplets. 





The biologists are continuing thei 
studies of multiple plant births in ang 
effort to find a rapid method of getting 
a uniformly genetic line of new plants, 
The present crossbreeding methods 
take from five to seven years. 



































tion in the production of uranium ore. 





In addition to Canada’s government 
policies which encourage the develop- 
mineral the 
United States promises to remain a 


ment of its resources, 
major outlet for the surplus metals 
and minerals. 


Mr. Boyer said the 
replaced Great 
after the war as the chief buyer of 
these surpluses. And though Canadian 


United States 


3ritain a few years 


> Dr 
than | 
but h 


production of lead and zinc is to rise, 
what 


the increase is not expected to match 
the growing demand for these metals ratus. 


in the United States. cua 


use d 
Goldl 
prop. 
minerals,” he said. “It is a partnership jp hi: 


“The United States and Canada are 
natural partners in the development of 


that has proved mutually profitable Rese: 
from the outset.” a sp 
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> ConDENSATION of good wishes. 


Apparatus Fo Leisure Research 


t > Dr. 


Louis A. Mikeska has 


more 
than 100 chemical patents to his credit 
mut he is obv 


ously mystified as to 


what he could invent with this appa 


A hodge-podge of old flasks, 


runnels, coils, 


ratus. 
; 1 
condensers and other 


| 


used glassware, 


scientific this “Rube 


Goldberg” contraption was the central 
CO! prop at a recent retirement party staged 
in his honor by colleagues at the Esso 
Research Center, Linden, N.J. It was 


creation of his 


ship 
able 


a spare-time friends 
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which, amid bubbling dry ice and col 
ored liquids, somehow produced a pail 
of golf balls. Dr. Mikeska was a senior 
n the Chemical Di 
Esso Laboratories and has 
than 24 
years. He conducted exploration work 


research associate 
vision otf 

served the company more 
in various areas of organic chemistry, 
including some of the first studies on 
the chemical structure of lubricating 


oils. 









Scientific Dating Surveys 
Future of North America 


Climate Changes Forecast 


> A new Ice Age may bury cities like 
Chicago, Berlin or Moscow under a 
thousand feet of ice within the next 
10.000 Dr. Cesare Emiliani, 
University of Chicago geologist, pre 


years, 


dicts. 


Dr. Emiliani, research associate at 
the University’s Institute for Nuclear 
Studies, based his prediction of a com 
ing glacial age on the pattern of past 
variations in the earth’s temperature. 
These long-ago temperatures are indi- 
cated by measurements of the ratios 
of two forms of oxygen in the shells 
of fossil microorganisms found in 
deep-sea sediments. 


The oxygen-ratio method was de 
veloped in 1947 by Nobel Prize win- 
ner Dr. Harold C. Urey, also of the 
University of Chicago. It has already 
shown that the ratio of oxygen 16 to 
oxygen 18 varies with the temperature 
of the water in which the tiny sea 
creatures lived. 


His studies, Dr. Emiliani reported 
to a seminar of the American Meteoro 
logical Society, show that the earth is 
getting colder. The temperature of the 
oceans has dropped about 14 degrees 
in the last 30,000,000 years, he con 
cludes. 


It has long been known that at 
least four ages, with 
intervening warmer periods, have 
swept over the earth. These large- 
scale temperature fluctuations, how- 
ever, were very irregular and some 
meteorologists doubt that reliable pre 


successive ice 


dictions of future climate can be based 
on extrapolation from past records. 


Most weathermen agree that there 
has been a definite warming-up of the 
earth during the past 50 years or so, 
although they disagree as to its cause. 
And they have no estimate as to how 
long the warming-up period will last. 

Since the geological record of when 
the ice ages swept over the continents 
is incomplete, scientists have turned to 
an examination of deepsea sediments 
for a record of the last 1,000.000 years 
or so. The samples are obtained by 
cutting cores from the ocean’s bottom. 
These sediments may reach back in 
time more than 2,000,000 years. 

Studies of the tiny fossil sea crea 
tures found in the cores have shown 
that the surface temperature of the 
sea varied several degrees Fahrenheit 
in the last 1,000,000 years, Dr. Emi 
liani said, in separate periods of 
about 40,000 years. The coldest points 
in these periods correspond to the 
glacial ages. 

During the ice ages, vast areas of 
North America, Europe and northern 
Asia were covered with thick layers of 
ice. In the warmer interglacial periods, 
the ice melted away. 


Colder 100 Years Ago 


> Takine a dip in the Gulf of Alaska 
or the northeast Pacific Ocean 100 
years ago was a colder proposition 
than it is today. 

This and other aspects of the sea 
temperature for this area were de 
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scribed before a meeting of the Ameri- 
can Association for the Advancement 
of Science by Margaret K. Robinson, 
graduate research oceanographer at the 
Scripps Institution of Oceanography, 
La Jolla, Calif. 

Reporting the results of an analysis 
of 16,103 observations made between 
1941 and 1952 with a bathythermo 
graph (BT), an instrument that mea 
sures temperature against depth, Miss 
Robinson stated that 19th century ob- 
showed that the 
temperature was lower. 


servations average 

The observations for the 19th cen 
tury, numbering 707, were taken in 
16 years between 1816 and 1889. The 
comparison also showed, however, that 
in 1874 temperatures were equal to 
the average BT temperature of the 
study. 

The California oceanographer re- 
ported that there is a cold core of 
water of temperatures less than 40 
degrees Fahrenheit in the western half 
of the Gulf of Alaska, a warm tongue 
along the coast of the eastern part, a 
divergence in the isotherms off the 
coast of British Columbia and a large 
temperature gradient along the coast 
of the United States. 

Large year-to-year, seasonal and 
monthly variation and variability oc- 
curred in this area between 1941 and 
1952, she stated. 

The year 1941 appears to have been 
the high of a warm cycle, then the 
average temperature decreased slightly 
until 1950. Since 1950, however, there 
has been a slight increase in average 
temperature. 

Miss Robinson also reported that 
a comparison of annual average tem- 
peratures at tide stations from San 
Francisco to Kodiak, Alaska, showed 
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that the trend of yearly average tem- 
peratures was the same at these sta- 
tions more than 83% of the time. 


Glaciers Found Growing 


> Graciers in the western part of the 
United States are growing, not re- 
ceding, Dr. A. E. Harrison of the 
University of Washington reported to 
the American Association for the Ad- 
vancement of Science. 

Photogrammetry, a precise form of 
three-dimensional photography ap 
plied to surveying, was used to make 
the measurements showing glacier 
growth, Dr. Harrison said. Conven 
tional surveying methods, he pointed 
out, are too laborious and do not pro 
vide sufficient information for solving 
the problems involved in glacier be- 
havior. 


Interest in measuring glaciers in the 
western states has been intense since 
the discovery ten years ago that some 
of these large ice bodies were reversing 
the expected trend of shrinkage and 
recession. 

The most spectacular growth, Dr. 
Harrison said, has occurred in the 
Cascade Range of Washington, par- 
ticularly on the volcanic peaks. The 
new trend is evident throughout the 
western states. 


Water Shortage Solution 


> A pRrocRAM to cope with the increas- 
ing demands for water in the United 
States is proposed by Carl G. Paulsen, 
chief hydraulic engineer for the U. S. 
Geological Survey. Mr. Paulsen points 
out that although the United States is 
blessed with a plentiful water supply, 
consumption has risen fourfold from 
1900 to 1950 and it is expected to 
double again by 1975. He presents the 
following proposals to stretch the 
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water supply for the growing needs 
of the future. 

1. Use of low quality water, per 
haps even ocean water in some in- 
dustries. 

2. Reduce evaporation losses by 
building reservoirs deep rather than 
wide and placing them in areas of low 
evaporation. 

3. Cut down pollution of streams 
by industrial wastes and also reuse of 
water in some factories. 

4+. Possible water 
to drinking water and possible seeding 


conversion of sea 
of clouds to change precipitation pat- 
terns. 

Though there is a lot of water in 
United y areas have 
shortages. Household appliances such 


the States, many 
and washers are 
taking up great quantities of water, 
and the horde of new electrical devices 
has the consumption of 
water by power plants. 


as air conditioners 


increased 


In addition, industry is using more 
and more water in the manufacture 
of nylon, synthetic rubber, oil products 
and others. Not only do these plants 
use water directly, but they po!lute 
streams and make them 


sources, 


undesirable 
as Water 


Cloud seeding and making fresh 
water from the ocean are both under 
study. The ion-permeable membrane 
system for salt water conversion might 
be the 


answer to the needs of some 


areas. 
He prevent 
salt water from ruining some of the 


outlines methods to 


underground water sources. Included 
are plugging unused wells and halt 


ing the salt water with 


salt a fresh water 
barrier. 


Another possible answer to the 
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water problem in some areas may be 
to remove some of the phreatophytes, 
or water-'oving plants, which consume 
great masses of underground reserves, 
In 15,000,000 of 17 western 
states these plants suck up a volume 
of water estimated to be equal to 
twice the average annual flow of the 
Colorado River at Lees Ferry. 


acres 


Tree Rings Date Changes 


> Tree rincs can date the exact year 
of landslides, glaciers and_ volcanic 
eruptions, Dr. Donald B. Lawrence, 
professor of botany at the University 
of Minnesota, reported to the Ameri 
can Association for the Advancement 
ot Science. 

On June 23, 1925, Dr. Lawrence 
stated, 50,000,000 cubic yards of the 
north face of Sheep Mountain in 
Wyoming slid into the valley and 
across the Gros Ventre River, forming 
a dam 180 feet high and a mile and 
a half wide. A study of the firs, 
spruces, pines and aspens that fe!l with 
the slide and continued to grow, some 


in erect and others in tilted positions, 


showed that each had clearly marked 
the violent change in its ring pattern. 


A second study of scarred and tilted 
trees still growing on Mt. Hood in 
Oregon \ the 
vear in which a glacial advance during 
the “Little Ice Age” of the 18th cen 
tury made its maximum advance, the 
Minnesota botanist reported. 


similarly showed exact 


In a third study, made of the trees 

Mt. St. 
Washington, one of the youngest vol 
canic peaks in North America, Dr. 
Lawrence stated that tree ring dating 
pinpointed 
volcanic 


on Helens in southwestern 


a history of the various 


eruptions during the past 


five centuries. 
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As an example, tree ring dating re- 
corded a violent eruption as having 


/ occurred on Mt. St. Helens within a 


ee 


few vears of 1802 A.D. 


Dr. Lawrence stated that tree ring 
lating has shown that important na- 
tural changes in the earth’s features 
have occurred in the Rocky Mountains 


“Sky-in-Bottle ; 


> Usine a “sky in a bottle,” physicists 
it the University of California at Los 
probing the secrets of 
the upper atmosphere. 


\ngeles are 


In a special laboratory device, nitro 
gen, oxygen and traces of hydrogen, 
helium and argon are fed into a glass 
Atmospheric which 
exist at about 30 miles above the earth 
ire reproduced in the tube. An elec- 


tube. pressures 


tronic device, which simulates the 
energizing effect of the sun, produces 
excited states among the gas mole 
cules. 


The excited gases glow alternately 
pink, green, lavender and yellow, de 
pending on the proportion of various 
gases. Predominant 


oxygen content 


and in the Cascade Range within the 
lifetimes of ordinary forest trees living 
today. 

heretofore 
\ used to date 
prehistoric ruins and to work out 


have 
commonly 


Tree studies 


been 


ring 
most 


changes in precipitation and tempera 
ture, and fluctuations in lake levels. 


Laboratory 


gives a green color while nitrogen ap 
pears pink or lavender. The glowing 
gases are a result of a process similar 
to that which produces the colorful 
auroras or northern lights and the soft 
greenish glow of the night sky. 
While the investigation is primarily 
that of basic physics it has several 
practical implications. In a sense the 
investigation is a preliminary survey 
of “right-of-ways” for travel. 
It is also related to more down-to-earth 


space 


problems of utilizing atmospheric ni 
trogen. 

The study is being conducted by C. 
J. Silvernail and Charles Barth, Jr., 
under the direction of Dr. Joseph Kap 
lan. 


Fires Can Be Put Out by Blast 


> Tue HEAT of A-bombs and H-bombs 
may start fires—but the winds they 
create may also snuff out such confla 
grations. This is indicated in studies 
in the University of California at Los 
Angeles engineering department. 
Simulated A-bomb blast winds were 
set off with special equipment, which 
contained materials found in wooded 
areas. These included pine needles 
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and other leaves, punk (chunks of 
rotting wood) and grass. 

It was found that when the bomb’s 
heat ignited the material, the fire was 
completely extinguished in most cases 
by the blast effect. The punk, however, 
continued to smolder and 
kindled with fanning. 

The research was sponsored by the 
U. S. Department of Agriculture For- 
est Service. 


was re 
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Cosmic Ray Filters 
Trap Super-Radiation 


Magnet Filters Cosmic Rays 


> Some of the most powerful cosmic 
rays that Nature drives into the earth 
from outer space are being subjected 
to close scientific scrutiny by means of 
two built at the 


ingenious “filters” 


University of California. 


These “super” cosmic rays, in the 


10 billion to 200 bil- 
lion electron volts, are more powerfu' 


energy range ol 
than any that can now be generated 
in atom-smashers. 


Studies of these powerful rays have 


been difficult because they are ob 


scured in the constant rain of less 


1 ° 
powerlul cosmic radiation. 


The Be 


mentum 


rkeley devices, called “mo 


analyzers,” built to 


+t 


; were 
filter out 1e lesser radiations so that 
scientists can get a good look at the 
heavier cosmic 

The 


direction of 


projectile $s. 


under the 
Robert B. 


instruments, built 
Dr. 


protessor ol physics, are about 15 feet 
tall. They work something as follows. 


About half way down the analyzer, 


Brode, 


cosmic rays encounter a_ powerful 
held. The magnet literally 


whirls all the cosmic rays under 10 


magnetic 
billion electron volts right out of the 
the magnet, the 
only cosmic rays from 


tron volts. 


Below 


instrument. 


scientists “see 
] 


10 to 200 billion elec 


Scientists used to try to “filter” out 
low energy cosmic rays by going un 
derground into mines. The low en 
ergy particles were “filtered” all right 
but the high energy particles were 
lowed down so much they look like 
ordinary low-energy cosmic rays. 


Ss 


Dr. Brode and his colleagues hope 


the instruments will help them learn 


] 


more about the number of ve 





earth. 
also want to learn the ratio of positive 


particles that reach the 


to negative high energy particles 


cosmic rays, and how these radiation 
interact with matter. 


‘ 1 
An ultimate object is to learn mor 


about how mesons, fleeting particle 
cosmic rays and 


feund in also gen 


erated in big atom-smashers, seem i& 


} 


hold the nucleus of the atom together 


But the instruments will net 


put atom-smashers out of business. I 


new 


the energy ranges they can cover Wy 


to 6 billion electron volts now and uy 
to 25 billion electron volts when new 
-the atom 


smashers can reveal more in 
the trappers of Nature's cosmic 


learn 


machines are completed 
minutes 
than 
> 1 
rays can in months. But above 
the atom-smashers, sci 


] 
look 


the range of 
to Nature and in 
struments such as the 


entists must 
“momentum an 
alyzer’ for answers to their questions 


Natural gas is odorless; the gas delivered to homes contains a 


special odorant for safety’s sake. 


America consumes more than half the energy generated in the 


world. 
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“Space-Ship” Aviation 
Challenge to Chemistry 


Chemistry Rides the Super-jet 


Reprinted from ARMED Forces CHEMICAL JOURNAL 


By Amos G. Horney 

Chief Chemistry Division, Office of 
Scienti fle fir Research and 
Command, Baltimore, 


Re seCare h, 
Deve lopment 


Varyland. 


in the Armed Serv 
has 


¥ TRADITIONALLY, 


ices chemistry chlorine, 
phosgene, anti 


1 ° 
personne! agents; explosives; ammunil 


meant 


and other common 


tion; and gasoline. In recent years it 


as taken on new smoke 
7 od 
bombs; fire bombs; nerve gases; chem 


| agents against man, 


meanings: 


cal and biologica 


1 
inimals and Crops, high explosives: 
and aviation fuel. 


Those acquainted with the science 
and technology which made possible 
proximity ruse, the atomic bomb, 
the hydrogen bomb, our many other 
complex but less spectacular weapons 
1d weapon systems, realize that 
chemistry plays a far more significant 
role than is generally recognized as a 


cessary tool in national detense. 


Chemistry, the science with its ex 
tensive technology and unique tech 

ques, has made many important con 

butions. These have been significant 
both to the art of living and to the art 
of war and defense. This article em- 
phasizes future chemical trends in the 
rt of war and defense. It points out 
where additional 


I eeded. 


Before considering chemistry’s role 


contributions are 


in national defense from an Air Force 
point of view—that is, its present and 
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future role—let us consider what we 
mean by chemistry. 

According to the dictionary, chemis 
try is the treats of the 
composition of substances and of the 


science that 


transformations which they undergo 
In his text “General Chemistry,” Linus 
Pauling states “Chemistry is the sci 
substances—their 
and the 
them 


ence ofl structure, 


1 
their 


properties, reactions 


which change into other sub 


stances,” 


1 


and that “Matter comprises 
all substances of 


which the physical 
universe is composed.” All ordinary 
matter consists of atoms. The excep 
tional kinds of matter are the elemen 
tary particles from which atoms are 
made, such as electrons, protons, neu 


trons, positrons, mesons, etc. 


One substance differs from another 
in the kinds and arrangements of its 
atoms. Thus atoms are the structural 
units of all solids, liquids and gases. 
They are extremely minute. For ex 
ample, if a glass marble one inch in 
diameter is magnified to the size of 
the earth, its constituent atoms would 
become about the size of golf balls and 
The 


constitutes a 


- ] ] ~ 
tennis balls. rearrangements ot 


such 


atoms chemical 


change. 


Physical changes should not be con 
fused with chemical changes. To clar- 
ify these differences, the following are 
examples of physical changes: 


a. Ice on a leading edge changed 
into water and water Vapor or steam 
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by application of heat. (Exhaust gases 
or electric coils may be used as a source 
of heat.) 


b. Softening a glass marble with 
heat. (The glass may then be drawn 


may be used 
Glass 
fiber and resin materials are important 
aircraft construction materials.) 


out into fiber which \ 
insulation or woven into cloth. 


Typical examples of chemical reac- 
tions or change are these: 

a. The reaction hydrocarbons 
with oxygen when gasoline burns in 
air to produce carbon dioxide, water, 
incomplete combustion products and 
energy. 


of 


b. The reaction between aluminum 
of the wing fuel tanks and the purging 
gas w hich results in corrosion of the 
aluminum. (The exhaust are 
sometimes used to flush the air and 
gasoline vapor out the empty or 
partially empty tanks to reduce explo- 
sion hazards.) 


gases 


of 


c. The reactions that take place 
when coal components, water and air 
are changed into nylon fiber. 


present trends, 

becomes obvious that super-jets, oak 
lite vehicles, space ships and the mys 
tery craft of 1964, 1974, and 1994 are 
only imaginative without super-mater- 


As we survey the 


ials for their construction and super 
fuels and lubricants for their power- 
plants. Specific examples of pertinent 
chemical problems confronting us with 


regard to materials, space and man 
follow: 
The Combustion Mystery. One of 


the greatest problems of f today facing 
the scientist in his research in rockets 
and combustion is that of unstable 
combustion sometimes referred to as 
“shriek” —pressure fluctuations which 


can shake the combustor to destruc- 
tion in fractions of a second. An under- 
standing of the origin and elimination 
of these unwanted 
“chuggings” 
plished. 


and 
yet remains to be accom- 


“squealings” 


Adhesion—What is it? Disclosure 
would really slay a two-headed dragon. 
How does an adhesive bond hold two 
aluminum together? How 
does a lubricant prevent two bearing 
surfaces from 


sheets of 
In the search 
for airborne lightness we are replacing 
bolts, nuts, washers, 
adhesive fasteners. 
the hardware achieves 
weight reduction by the use of lighter 
yet stronger structural materials. The 
weight thus saved on the two British 
ultra-modern jet liners, the “Comet” 
and the “I 1S reported to be 
equivalent to the payload of passengers 
and freight. Yet scientifically we do 
not know what adhesion is or how to 
measure 


seizing? 
and rivets with 
The elimination of 


joiners also 


sritannia,” 


without destroying 
Each individual problem of 
bonding must be solved by the “cut 
and try” ap proach. An adequ: ite the 
ory of adhesion is greatly needed as a 


or test it 
the bond. | 


guide to still better adhesives, lubri 
cants and bonding techniques. 
The Role of Metals and Alloys in 


the aircraft structure and power plant 
construction materials is obvious to all 


of us. Less obvious, however, is the 
fact that alloys are or ge primarily 
by fabrication and trial. The cost of 


making and testing millions of possi- 
ble alloys is prohibitive and there ex- 
ists a critical need for an adequate 
theory to predict the metal combina 
tions desirable for tailor-made alloys. 

The Elusive Latent Image. The 
foundation of a multi-million dollar 
industry, and the basis for aerial pho- 
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tographic reconnaissance is an elusive 
indefinite something called the “latent 
mage.” When light is stored in light- 
sensitive materials, such as photo 
graphic film, the effect is known as 
the latent image. Although the nature 


of the latent image is unknown, real 
mages can be developed on photo 
graphic film by little understood chem 
cal processes. These images in turn 
can be printed, using obscure chemical 
processes and thus producing what we 
commonly call pictures. Shall we say 
both figuratively and _ literally, 
in the dark? Ade 


theories and knowledge of the 
deve'opment 


that, 
we are working 
quate 
latent image and _ its 
would guide us in our research as we 
attempt to have photo reconnaissance 
keep pace with aircraft speed. These 
the 
new reconnaissance systems. The photo 


theories also may point way to 
system is limited by darkness, clouds 
and haze. The challenge is a develop 
able latent image resulting from the 
storage in a receptive medium of a 

diation not limited by atmospheric 
conditions. In other words, to achieve 
all-weather capability, a new system of 
photography based on a_non-visible 


radiation is required, or one which 
uses the old visible spectrum in a new 
manner which is unaffected by clouds 


and weather. 


Weather — Prediction and Control. 
We all talk about the 
what can the chemist do about 


weather, but 
it? In- 


teresting relations have been found 
between the ozone content of the 
ipper layers of the atmosphere and 


weather conditions. Weather . predic 


tions, based on upper atmospheric 


studies, rest on the knowledge of the 


chemistry of those layers. As a matter 


of fact, the upper atmospheric regions 
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may be regarded not only as a riddle, 
but also as constituting a vast physical 
chemistry laboratory where nature car 
ries out her experiments on a gigantic 
scaie. Here, she experiments with such 
phenomena as the bombardment of 
charged and uncharged particles, elec 
tric discharge, ionization by collision 
and photo-chemical reactions. Accur 
ate observation and expeditious inter 
pretation of data may lead to the use 
of new chemical agents for cloud seed 
ing and to the development of signifi 
cant techniques for weather control. 
The Man at the 
with the common problems of sur 


vival. In addition, he is faced with the 
increasing hazards of extremes in heat, 


Controls is faced 


cold, low pressure and speed. Today’s 
swank airliner cruises along at five 
miles a minute at a mere four or five 
miles above sea level. Tomorrow’s bul 
let-shaped rocket will jerk one off the 
ground with a force that feels like a 
half dozen men jumping on his chest. 
It wil! carry him at speeds capable of 
setting the craft 

where lack of pressure can make his 


afire, into altitudes 


blood boil and where one of his hands 
in sunlight would sizzle, while the 
other one in shadow would simultane 
ously freeze. Chemistry must provide 
tzilor-made materials for his protection 
against these forces. 


Man is a physical, chemical 


system. 
Both in flight and on the ground the 


substances of his body may be exposed 


to and therefore react with many 


the Air 


nitric acid, 


chemicals now utilized by 
Among these 


fluorine, 


I orce. are 


aniline, liquid oxygen, and 
hydrogen peroxide. Even though the 
toxicity—the chemical reactions with 
the substances of the body—may be 


known at sea level or ground level 








pressures, the toxicological properties 
of both new and old chemicals are 
practically unknown at the decreased 
pressures of the upper atmosphere. 
The time and concentration levels of 
volatile substances which will dull the 
exquisite judgment of the man at the 
controls is also unknown. We know 
the reactions of carbon monoxide and 
ozone may be fatal in low concentra- 
tions, but we do not know the effects— 
chemical or physical—of traces over 
long periods of time. The reaction of 
carbon monoxide in the exhaust gases 
threatens us at all altitudes. The re 
action with ozone threatens us when 
the upper atmosphere is compressed to 
provide breathing oxygen or to pres- 
surize the cabin. 


A review of these examples of Air 
Force chemical requirements will dis- 
close a deficiency—funda- 
mental knowledge. Major advances, or 
“technological breakthroughs,” are 
stalemated until research yields the 
necessary know!edge. Mere develop- 


common 


ment or refinement of today’s weapons 
will carry us only a short distance into 
the future. Tomorrow’s technology 
will surpass today’s only to the extent 
made possible by new knowledge gain- 
ed through research. The Chemistry 
Division, like other Divisions of the 
Office of Scientific Research in support 
of the development program, is spon- 
soring research relevant to the Air 


Force mission. We recognize that 


chemistry—the science of substances— 
plays an important role in providing 
our nation with a superior Air Force \ 
in its attempt to conquer space with 
materials, power and knowledge. } 

With half a century of aviation be 
hind us, perhaps it is now appropriate 
to anticipate future requirements by 
observing the present and extrapolat 
ing the future. The emphasis for na 
tional security continues to be on 
speed, altitude and larger pay loads at 
the least possible cost. Chemically 
speaking, we seek higher energy fuels 
and ways to use them more efficiently, 
and super high temperature materials 
for structures and power plants. 


Ideally, we need compacted, stabi 
lized monatomic hydrogen or its 
equivalent as a super fuel for our 
chemical heat engines. The same fuel 
with stabilized monatomic oxygen or 
fluorine as an oxidizer is needed to 
power our rockets and rocket engines. 
We would be delighted with a struc- 


tural material of ultimate lightness, | 


infinite strength, not subject to fatigue 
and which would maintain its strength 
properties with all known variations 
in temperature. As pointed out by Col. 
W. O. Davis, Chief of Scientific Re 
search, the degree of our future suc- 
cess will depend on the degree to 
which substances can be tailored to 
meet requirements. Certainly, chemis- 
try will play a most important role in 
helping to meet these requirements. 


Bagasse, the now largely wasted crushed sugar cane from which 
the sap has been extracted, can be used to make newsprint paper, 
relieving in part the demand for wood pulp. 


The use of aluminum in electric transmission cables is increas- 
ing, giving a promise of relief from the demand for copper for 


electric wire. 
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Floating Ice Islands 


® | May Form Upside Down 


Frozen Islands of the Arctic 


. 
h | 

} 
e 
© | > Tue FLOATING ice islands of the 
Y } Arctic may form from the bottom up, 
| rather than from the top down, as is 
a- | now thought. 
in 
a This upside down phenomenon, 
ly hich represents something entirely 
js | new to glaciology, was suggested to 
y. | the American Geographical Society 
is | 5 Dr. Frank Debenham, emeritus 

| professor of geography at Cambridge 
F University, England. 
7” In his hypothesis, Dr. Debenham 
ur | has suggested that ice islands are really 
| | unusual forms of sea ice, produced 
or | bY salt water freezing onto a thin 
to | layer of coastal ice anchored in a fiord. 
2s. Ice islands, the first of which was 
ic- | discovered by the U. S. Air Force in 
Ss, 1946, are very large and durable. The 
ue | Air Force has utilized them as float- 
th | ing experimental and weather stations. 
ns | Recently, reports have indicated that 
ol. | the Russians are using ice islands for 
tc ilar purposes. 
IC \ characteristic of the ice island 
to [that plays an important part in its 
to } identification is the fact that its sur- 
is- | face is corrugated. 


The origin of the islands has been 


ound to be a 200-mile stretch of the 


wolar coast of Ellesmere Island, which 

due west of Greenland. is here 
that the only ribbed kind 
n the polar region is found. 


‘yolar desert,” 
ind so much thaw 


RY 


| : 
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nis region, 


claimed that 
known as a 
little snowfall 
that it would be 


Debenham has 
which is 
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virtually 
to freeze 


impossible for enough ice 
and remain frozen onto the 
coastal 
Instead, he 
moored 


> believes that coastal ice, 
in narrow fords, is laminated 
a period of centuries by the 
freezing of the salt water underneath. 


over 


The English Arctic expert has theo 
rized that the characteristic 
tions the slight, but 
the tides, acting 
upon the ice anchored in the fiord. 


the Air Force has 
at regular intervals in the 
thickness of the ice there appear veins 
of sand, mud and stone. These Dr. 
Debenham credited as having been 
picked up by the freezing sea water 
from the fiord bottom 
to the 


corruga 


are ¢ aused by 


regular pressure of 
Research by 
shown that 


and cemented 
bottom of the island. 


A microscopic examination of these 
“distinct layers dirt” 
whether the material is 
marine origin. 

The 

1 


when they 


show 
land or 


ot may 


of 


break 
are subjected to a 
trophic weather change 
very high tide 
which caused 


Netherlands. 


When once the islands have broken 


islands tend to away 
catas 
as the 
= 


1 the 


such 
high 


recent flood j 


and very 
1 the 


away and go drifting about the Beau 
fort Sea for ; 1 period yet to be found 
out, Dr. Plea stated, they will, 


and according to the hy- 
pothesis, continue to grow from below, 
especially in the northern part of their 
journey. 


presumably 
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Precession of Nuclear Spin 


Shows Up in Energy Absorption 


Nuclear Magnetic Resonance | 


Reprinted from INpbusTaIAL 


> INpusTRIAI \ 
applying one of the more subtle tech- 
niques of modern nuclear physics. Nu 
clear magnetic resonance spectroscopy, 
only eight 


laboratories are already 


discovered \ years ago, is 
used to detect and distinguish betw een 
the nuclear particles present in a sam 
ple. In this it differs from conventional 
spectroscopy, which analyzes light and 
other radiation emitted or absorbed 
by the electron system surrounding the 
nucleus. In both cases, the problem is 
to identify the constituents of a sample, 
but of the two analytical techniques, 
n-m-r spectroscopy can draw the finer 


distinctions. 


Normally, the atomic nucleus 
most 


is al 


impervious to any outside in 


1S shielded by its 
surrounding electrons. Some nuclei, 
however. 


Auence, because it 
actually resemble small mag 
nets and therefore can be acted upon 
by an external magnetic held. In addi 
tion, most nuclear species spin like a 
But, if a spinning magnet is 
placed in a strong magnetic field, it 
tends to flip over, and resist this tend- 


top. 


ency in exactly the same way that a 
spinning top resists the effect of gravi 
ty—by precessing. This is what hap- 
pens when a top slows down; it tilts 
and in addition to spinning about its 
axis, it rotates slowly around the verti 
cal. The stronger the disturbing force 
in either case, the more rapid this pre 
cession. 

The precession rate of a magnetized, 


spinning nucleus depends on the 


+ 
tv 


BULLETIN of Arthur D. Little, Inc 


strength of the nuclear magnet, on the} 
amount of its spin, and also on the! 
strength of the external magnetic field 
For example, if a sample of hydroger 
is placed in a magnetic field of 10,00 
gauss—readily attainable in the labora 
tory—the nuclei (protons) will precess 
42 million times per second. This rapi 


precession, moreover, takes place in} 


every hydrogen atom in a drop o 
water exposed to the magnetic held.| 
Normally there is no way to detec 
it, but in 1946, Bloch at Stanford and} 
Purcell at 
pendently, found that by applying 


Harvard, working inde 


second magnetic field, alternating at 
precisely the frequency of precession 
the effect could be observed. 

One way to explain it is to say that 
the stationary magnetic field gets the| 
spinning tops all lined up and pre 
the rate. Then the 
alternating field causes them all t 
wobble in rhythm, or resonance as the 
physicist would have it. But it takes 
energy to this, and Bloch ane 
Purcell noted this absorption of energy 


cessing at same 


do 


from the alternating field whenever 
it was exactly in resonance with the 
precession. 

For any 
tionary 


given strength of the sta 
magnetic field, each type of 
nucleus has its own characteristic pre 
cession frequency. Thus, it should be 
possible to identify the elements in 

sample by first applying a steady field, 
then the fre 
with the alternating 


scanning over suitable 


quency range 
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ld, and noting when energy is ab The sample to be tested may be 
sorbed. gaseous, liquid, or solid, tho ugh lig 
{ Instruments are now on the market ids are preferred. In both gases and 
or rapid, non-destructive n-m-r analy- liquids, random motion of the par 
sis of small liquid samples, including ticles tends to average out any influ 
elted solids, solids in solution, and ence that may be exerted on a nucleus 
quefied gases. The sample in a test by its neighbors, but in gases the 
the} tube is surrounded by a ‘coil of wire nuclei are relatively so few in number 
the} connected to a source ot radio-fre that the total effect is weak. In solids 
i{ quency current, and both are placed Where the positions of the neighbors 
sen} between the pole pieces of a strong are rigidly fixed, the influence of these 
DO ignet. When nuclear resonance oc neighbors shows up. As it depends in 
ra} curs, energy is absorbed, and an ex i predictable way on the arrangement 
es} ternal electric circuit detects this ab- of the neighbors, one can learn som« 
pid} sorption—as a trace on a cathode-ray thing about the local crystal structure 
n{ tube, for exam iple. These instruments by studying such disturbances of th« 
off are used to identify components of a normal effect; n-m-r spectroscopy of 
eld} complex mixture and to determine solids may thus be a help in crystal 
rect tructure of a molecule. analysis. Hydrogen atoms, for ex 
ne Since the n-m-r effect depends on ample, are difficult to locate by other 
de e strength of the nuclear magnet means, such as x-ray diffraction. 

y 1 since there are differences between When the sensitivity of the n-m-r 
al iciel, N-mM-! spectroscopy can also spectograph 1S saad as tar as pos 
on,} differentiate between isotopes, or dif- sible, one can observe minute dif 
erent forms of the same element. ferences caused by the chemical 
hat} Protons—hydrogen nuclei—happen to vironment of the atom. Thus, for in 
the} produce one of the strongest effects stance, it makes a perceptible dif 
ore-} observed; n-m-r was first discovered ference whether the proton is sur 
the vith protons in water or paraffin The rounded only bv other protons, or 
ey orine nucleus is also easy to detect whether it is a part of a distinct chemi 
the VY nuciear resonance, n-m-r spectro c i} group. It is then possible to de 


kes} SCOpy 1s often a sensitive way of de 


termine the position of the protons 
und} t€cting protons or fluorine nuclei in } ] . 
3 © | ; within a complex molecule and arrive 
rgyj chemical compounds. Some nuclei, ; ; : 
6 ret . ; ata better understanding of its struc- 
ver owever, do not act like magnets and fie ; ' 
| t is particular aspec les 
the| cannot be detected by n-m-r; such is ‘e- This particular aspect of nuclear 
he case with the most abundant iso- Magnetic resonance spectroscopy may 
tope of oxygen, but most nuclear spe- provide an entirely new research tool 
sta ' 6 i : ‘ , 
off cies can be analyzed. for structural and organic chemistry. 
pre 
be The principal source of caffeine, a mild stimulant, was for many 


years tea waste, surplus coffee and similar materials; now it is 


; made synthetically 
eld 
fr 
ee Pear pulp and pear molasses, by-products of the canning indus- 
ing try, are valuable feed for cattle and sheep. 
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Chemicals for Many Purposes 
Devised by Today's Inventors 


Patent Story of the Month 


Copies of specifications of patents 
issued may be ordered by number 
from the U. S. Commissioner of Pat- 
ents, Washington 25, D. C. at twenty- 
five cents each. Send currency or 
money order but no stamps. 


Fossil Method to Find Oil 


> A “xovet” method of prospecting 
for oil by mapping ancient shore lines, 
now buried in the earth, from micro 
fossils contained in soil samples was 
granted a patent. 


William S. Hoffmeister of Tulsa, 
Okla., won patent number 2,686,108 
for his new process to identify areas in 
which exploratory oil wells can be 
drilled that “will be most likely to 
contain oil deposits.” It is used after 
the traps in the earth suitable for oil 
deposits have been located. 


The inventor claims that by this 
method, the area which must be con- 
sidered in the search for oil may be 
substantially narrowed, with the re- 
sult that a greater percentage of pro- 
ducing wells can be drilled, reducing 
the unit cost of exploration and drill- 
ing per producing well. 

Only the smallest forms of pollen 
and spores are ever carried any dis 
tance from the shore line into the sea. 
A quantitative count of the total num 
ber or the number of a particular size 
of fossil spores thus gives the approxi- 
mate location of an ancient shore line. 
Mr. Hoffmeister calls these spores and 
pollen “microfossils,” since they have 
a diameter not more than about 200 
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The m 

‘batteries 

} ower sé 

I all the st 

microns, or a one hundred twenty-} Airbort 
hfth of an inch. > AN ALI 


Samples from boreholes in the tes 


; : . torped 
area are digested in hydrofluoric acid, 


f survit 


which dissolves the mineral matter,} ented. 
and the microfossils that remain are} The |; 
counted under a microscope from sam carti 
ples mounted on slides. ants, By 
Mr. Hoffmeister assigned rights t plane 
his patent to Standard Oil Develop | wn @ 
ment Company. the sho 
Shrimp Cleaning Machine } the inve 
> A “vuniove and valuable” machine} 2" Wé 
in which shrimp are loaded and} 2" J 
cleaned, without the meat ever again York, ¥ 
being touched by human hand, was} © the 
awarded patent number 2,685,705. _ s 
The device will make shrimp pro} A © 


} 


cessing at least ten times faster than} Way 1 
the present average of 70 to 90 pounds} ¢roppe 
per day now cleaned by a single ope-} connect 


rator, the inventors claim. They are} "St she 
Philip A. Streich, Philadelphia, and}  Becai 
Emmitte P. Tait, Atlanta, and Virgil the dra 
R. Clark, Decatur, Ga. ter, th 

They assigned patent rights to the yomb | 
Tait-Clark-Streich Machinery Corp. of a 
Decatur, Ga. The recent rapid rise of} “ bi 
the frozen food industry inspired de- trugg| 
velopment of the shrimp cleaning ma-} %0at Te 
chine. aratiy 

It consists of a pair of conveyor \tte 


chains, the shrimp being loaded onto} Presse 
one of the chains, then passed between | sponso 
a saw and stripping brush for strip-} the 
ping and deveining, and finally de-} ®!!!ty- 
posited on a disposal chain which car-} Power 
ries the shrimp away from the ma-} (%¢ ¢! 
chine for washing and packing. The} !rom 
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st operation can take place in an- 


er room, 1f necessary. 


} The machine may be constructed in 
yatteries” or banks in which a single 
| power source can be used to rotate 


| the shafts simultaneously. 


ty.| Airborne Lifeboat 
> AN AIRBORNE lifeboat packaged like 


est torpedo for fast and accurate rescue 
id survivors in the sea has been pat 
er, nted 
are The lifeboat 1S SO folded that it can 
m carried on the wings, or in the 
omb bay or cargo compartments of 
K plane. Its streamlined shape cuts 
°P} down drag in flight and minimizes 
the shock of impact with the water, 
he inventors claim. The airborne life 
‘ne boat was devised by Lewis C. Mec- 


nd} Carty Jr. and Harold G. Felio, New 
aint York, who assigned patent 2,686,323 
vas) (© the Marine Aircraft Corporation, 
New York. 

ro \ novel feature of the boat is the 
an} Way it is slowed down after being 


rds lropped. 


uso ot 


A drogue, or sea anchor, 


pe onnected by cable to the lifeboat, is 
ire irst shot into the water. 
nd Because of the water's resistance to 


sil the drogue dragging through the wa 


ter, the drogue cable operates the 
the} bomb release mechanism to eject the 
ot feboat. This allows a pilot to drop 
off the boat much closer to survivors 
de-} struggling in the sea than with a life 
na-}| boat released by parachute from com 

| i ly h oh ult tude Ss. 
vor \fter the boat is in the water, com 
nto ressed gas can be released to inflate 
en sponsons, OIF chambe rs, along ich sick 
‘1 Jo the eboat o give 1 oreat Sta 
de-| bility. The boat is selt-righting and 
art owered Its € wine can be started and 
na- rait stee d by ote ( oO 
“he om th scue a pla € 
rey | Preervary 1955 
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Home-Made Ice Cream 


> Lowett M. Kurtz of Erie, Pa., has 
received patent 2,686,404 for his plate 
for making ice cream in a refrigerator 
or home freezer. It consists of a flat 
tray with the space beneath and on the 
sides filled with a chemical solution 
having a low melting point. 


The tray is chilled thoroughly over 
night in the evaporator of the refriger 
ator or in the home freezer. The pre 
pared ice cream mix is poured on the 
tray a little at a time in a quarter 
inch layer, then stirred with a spatula 
as it freezes. 

Potassium chloride is used for the 
freezing solution in the chamber be- 
neath the tray. 

Following his method, approximate 
ly one and a half quarts of frozen 
mixture of a satisfactory consistency 
may be obtained manually and quick 
ly, the inventor states. The patent was 
assigned to the General Electric Com 
pany, a corporation of New York. The 
device can also be used for cooling 
food and drinks. 


Insulator for Hot Labs 


> A WATER-COOLED insulator designed 


} 
espec ially lor 


use in atomic energ 

, 
work is now covered by patent 2,686, 
827, received by Barton H. Roffee of 


Oak Ridge, Tenn., and assigned to 


the United States as represented by 


the Atomic Energy Commission. 


The invention finds particular ap 
nsulators used under ex 
tremely severe operating conditions 
such as found in equipment for sepa 

here very high tem 
ire met 


Diesel Exhaust Watcher 
> CoaL MIN 


yveratures 


explosions and deaths 


iue to 


' 
noxious fumes can be reduced 


+. 
JI 


















































by an exhaust gas watcher invented 
for diesel engines by ong H. 
Van Vactor of Beckley, We 


Attached to the sen aa of any 


internal combustion engine, the device 


first sprays the waste gases with jets 
then bubbles it through a 
water. Chance sparks are 
quenched and noxious fumes are ab 
bed in the Mr. Vac- 
tor says. The conditioned exhaust then 
can be disch: irged into the 
Safety 


Starting u 


or water, 
tank of 

sor proce SS, 
mine, 
prohibit the 
the exhaust 
tioner is not in prope worki ng order. 


It some while th 


controls engine 


trom condi 


thing goes wrong 


engine is running, the exhaust watcher 
automatically switches off the equip 
ment. 

Mr. Van Vactor assigned patent No. 
?.687,008 to National Mine Service 


Company. 

New Proximity Fuse 

similar to Ameri 
weapon that “broke” the 
Battle of the Bulge during World War 
II, won patent No. 2,687,095 for Ed 


ward J. Md., 


who 


> A proximity fuse, 


cas secret 


Naumann of Baltimore, 
to the Navy. 
1945, the patent 
built-in electric generator 
that develops direct current for the 
radio equipment carried in the nose 
of the missile. A propeller spins as the 
missile hurtles through the air, 
ing the generator. 


assigned 
Applied for in 


describes 


turn 


By generating its own electric power 
in flight, the missile thus not 
need various-sized batteries which oc- 
cupy valuable and which fre 
quently deteriorate quickly because of 
their high-voltage, high-efficiency qual- 
ities. The generator is also more re- 
liable than batteries when exposed to 
low temperatures. 


does 


space 
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Polaroid Ray Detector 


> Epwin H. inventor of the | 
one-minute Polaroid-Land camera, has 


LAND, 





added another patent to his files. | Ins “e 
covers a mouth-held device which tell oe 
the user how much atomic radiation} -.‘ i. 
he has absorbed. se 
} instrum 
Designed for use in experimental yorato 
laboratories, the device consists of cether v 
photographic film sensitive to X-rays,{ ware. N 
radium, uranium and other natural or } ical ins 
artificial radioactive materials, particu Tut 
larly deadly gamma radiation, beta} jcopisy 
radiation and neutron radiation. wivers 
This film is carried in a badge.} The ets 
When the user wants to know the } tended 
degree of radiation he has absorbed,} Arthur 
he slips it into his mouth, crushes a Five 
capsule sandwiched in the circular} |. H. S$ 
film packet, permits the developer to} il!us., 
work on the film and then examines} treatm« 
the film for his answer. Holding the flue 
film in his mouth while it is being} reporti 
nen oped ¢ ‘liminates the effect of vary-} pects o 
ing laboratory temperatures. The film j GEN 
Pit wi ll alw ays be develoy red a t body Jones, 
temperature. $6.50. 
Mr. Land assigned patent No. 4eNtS, 
687,478 to the Polaroid Corporation. _ I 
Water Paint With Protein ge te 
> A BETTER water paint can be made | jipy - 
with enzyme-digested proteins, accord-} House 
ing to Samuel M. Weisberg of East} ate e& 
Islip, N. Y. He assigned patent No.} Physic 
2,687,384 to National Dairy Research } of the 
Laboratories. land d 
Some of the ingredients of latex } them 
water paints often separate upon freez Pap 
ing and are extremely difficult to get | Cram 
back into solution, he said. But if milk | ards— 
casein and soya protein are acted upon } ed., | 
by a proteolytic enzyme, and then | meth¢ 
mixed into the paint, this can be | this n 
avoided. retica 
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the | 
ha INSTRUMENTAL MetTHops oF CHEM 
i 11 Anatysis—Galen W. Ewing— 
cls] McGraw-Hill, 434 p., illus., $6.50. 
‘0 } Until the last few decades, the only 
| instrument required in an analytical 
ita boratory was a precision balance to 
I gether with crucibles, filters, and glass 
AYS, | ware. Now many more elaborate phys- 
| of ' istruments are used. 
ict Tue Sources oF Eppinctron’s Pou 
el sopity—Herbert Dingle— Cambrid ge 
University Press, 64 Des paper, 7> cents 
love The eighth of a series of lectures in 
the | tend d asa memorial to the late Sir 
ved, | Arthur Eddington. 
Sa Fivortne Cuemistry: Volume I] 
ilar H. Simons, Ed.—Academic, 565 p-, 
t us., $13.50. Containing a thorough 
nes} treatment of the analytical chemistry 
the fluorine and its compounds and 
ing} reporting new advances in other as 
ury-} pects of the field. 
im} Generar CHEMISTRY W. Norton 
ody | Jones, Jr.—Blakiston, 907 p., illus., 
$6.50. A text for first year college stu 
7_} dents, designed to be suitable for those 
on.| Who have had high-school chemistry 
ind those who have not. 

\tt Asout THE WonpeERS OF CHEM 
ade | istry —Ira M. Freeman — Random 
rd-} House, 148 p., illus., $1.95. An associ 
ast } ate editor of American Journal of 
No. | Physics tells boys and girls about some 
rch } of the things chemistry can do for us 

and discusses chemistry as a career for 
tex | them when they grow up. 
eZ Paper CHROMATOGRAPHY—Friedrich 
get | Cramer, trans!ated by Leighton Rich- 
ilk ards—Macmillan (St. Martin's )—2d 
yon | ed., 124 p., illus., $5.00. Introducing 
1en | methods for separating substances by 
be | this new technique and giving its theo- 
retical background. 
‘RY | Fepruary 1955 
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MonoMERI( 
Riddle 
Providing a background of informa 
tion working with these 
esters on a laboratory, pilot plant or 


Acry tic Esters 
Reinhold, 221 p., illus., 


ae 


_F 
$5.00. 


tor those 
commercial scale. 
INTRODUCTION To Atomic Puysics— 
Otto Oldenberg — McGraw-Hill, 2d 
. illus., $6.00. 


ed., 421 p. A text stress 


relation between and 
observed fact and affording the student 


a chance 


ng the theory 


to participate in investiga 
tion. 

THe Man IN THE Tuick Leap Suir 

Daniel Lang — Oxford University 
Press, 207 p., $3.50. These chapters, 
originally published in the New York- 
er, were written by a layman for other 
laymen to tell them how some Ameri 
cans have learned with the 
atomic bomb. The “thick lead suit” is 
a symbol for the limitations of human 


to live 


imagination which mercifully prevent 
a man from full realization of the 
meaning of modern and future 
weapons. 

PROSPECTING WITH A COUNTER 
Robert J. Wright—Govt. Printing Of- 
fice, revised ed., 68 p., illus., paper, 30 
cents. Written by the chief of the Geo 
logical Branch, Exploration Division, 
AEC Grand Junction Operations Of 
fice, this booklet describes the opera- 
tion, maintenance and use of radiation 
detection instruments suitable for ura- 
nium prospecting. 





Atomic AND Free Rapicat ReEac 
TIons—E. W. R. Steacie—Reinhold, 
2d ed., 901 p. (in 2 vols.), illus., 


$28.00. Including all new work up to 
about June, 1953. A classic reference 
work for the shelves of chemists and 
physicists. 
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> TuHIcKNEssEs are measured by re 
cording a change in reflected or trans 
mitted light in a new vacuum coater 
announced by the American Instru 
ment Co. Inc., Silver Spring, Md. A 
built-in optical photometer is used to 
measure the coating thickness. It con- 
sists of a collimated light source and 
a sensitive photomultiplier detector. 
The detector can be placed to receive 
light reflected from the work or trans 
mitted through the work. Complete 
details are given in Bulletin 2252, ob- 
tainable from the manufacturer at the 
above address. 


> Portarcux is the name of a new 
device which will show up cracks and 
discontinuities on the surface of steel 
and iron objects. The object to be 
tested is magnetized and the surface 
is dusted with magnetic iron powder 
or iron oxide. The powders come in 
gray, black or red. The arrangement 
of the particles in the magnetic field 
shows up the flaws, and the apparatus 
is small enough to be carried into small 
places. An illustrated bulletin explain- 
ing the operation of the apparatus is 
available from the Research & Control 
Division, North Amer: 
can Philips Co. Inc., 750 South Fulton 
Ave., Mount Vernon, N. Y. 

> A 


ready to go to work the moment it 1s 


Instruments 


GENERAL purpose oscilloscope, 
removed from its carton, and priced at 
$127.50 net. is offered as Model ES 
520, complete with all tubes, by the 
Precision Company. For more detailed 
to G. N. Goldber 
ger, Precision Apparatus Co., 
92.27 Horace Harding Blvd., Elm 


hurst 6, Long Island, N. Y. 


information, write 


Proudly Pentel 


Inc., 


) 


> Lasiine Closed Cup Flash Tester, 

for all flash tests conforming al 
AS.T.M. D-56, embodies built-in 
Powerstat heat control, die cast alumi 

num base, aluminum hot plate, stain 

less steel test burner tip, nickel plated 
finish. It is the latest design of its type. 
Tester body can be removed from base 
without any tools for rapid cooling. 
Described completely in 4-page bul 

letin which also illustrates Pensky 

Martens and Cleveland Testers for 
other A.S.T.M. and Federal Specifica 

tion tests. Write for Bulletin No. 4070 
to Labline, Inc., 217-221 N. Desplaines 
St., Chicago 6, IIl. 


> OINTMENTS, cosmetics and paint can 
be blended with the new silicone fluid, 
Dow Corning 555, without need of 
emulsifiers. Address Dow Corning 
Corp., Midland, Mich. 


> Liguip sAMPLEs emitting gamma 
rays are handled in the SC-12 attach- 
ment for counters manufactured by 
Nuclear Research and Development, 
Inc., 6425 Etzel Ave., St. 14, 
Mo. 


The mounted crystal is coupled to| 
the SC-3 housing by means of a light- 
tight fitting which contains the lucite 
light pipe to match the flat glass win- 
dow on the crystal to the contour of 
the phototube face. 

A full 2” 


rounds the counter and the sample in} 


Louis 


of lead completely sur 


normal counting position. The hinged i 


top which covers the sample entrance 


] 


Is counter balanced so that a minimum 


of effort is required to raise it for in 


serting or removing 


samples. 


CHEMISTRY 

































———— 


THE ¢ 


Experi 
drink, 
other < 


SCIER 


Direct 
oscillos 
scintill 
constru 
strumeé 
build 1 
project 


CHER 


For yc 
entert: 
plays ; 
cal sul 
home 

demor 
Photo; 
swers. 


Creat 
Mass, 


THE 


Their 
pounc 


jand t 


handl 


Orde: 


' - 
- o@ 
> .” 


mi 
un 
ited 
y pe 
vase 
ng. 
dul 
sky 
for 
ica 
(070 


ines 


can 
uid, 
| or 
ing 


sul 
e in 
ged | 
ince 
lum 
In 


XUM 


Science Service Chemistry Books 





THE CHEMISTRY WE USE 


Experiments for your Home Lab on the air we breathe, the water we 
drink, the food we eat, the clothing we wear, the coins we spend, and 
other chemical matters in our daily lives. Fully indexed, cloth bound. 


Postpaid $2.00 





SCIENTIFIC INSTRUMENTS YOU CAN MAKE 


Directions for making these instruments: stroboscope, cloud chamber, 
oscilloscope, ultrasonic wave generator, spectrograph, Geiger counter, 
scintilloscope, relay calculator, astronomical camera; also mathematical 
constructions and chromatography methods. These constructions and in- 
struments have all been made by high school boys and girls. You can 
build your own, and use them to carry on your own scientific research 
projects. Fuly indexed, cloth bound. Postpaid $2.00 





CHEMISTRY SHOW BOOK 


For youth who want to conduct experiments, build exhibits and present 
entertainments upon a chemical theme, this is the book. Three chemical 
plays are included that can be staged by any group. How to produce chemi- 
cal surprises. All about fireworks and colored flames. Experiments for the 
home laboratory explained in simple directions. How to put on a show and 
demonstrate before an audience. How to make a speech about chemistry. 
Photography and photographic displays. Chemical quiz corner with an- 
swers. Fully indexed, cloth bound. Postpaid $2.00 








ATOMIC FACTS 


Just the information about atomic energy that you need to know. Easy to 
read chapters and fundamental information arranged for easy reference. 
The H-Bomb, Our Atomic Future, Structure of the Atom, How Atomic 
Bombardment Works, Birth of Matter, Neutron-Proton Exchange, Mesons 
Created in the Cyclotron, The Atomic Nucleus, Electron Shells, Units of 
Mass, Charge and Energy, Atomic Power. Indexed, cloth bound. 


Postpaid $2.00 





THE CHEMICAL ELEMENTS 


Their properties, sources, most important isotopes, characteristic com- 
pounds, places in the periodic table and the qualitative analysis scheme, 
and the histories of their discoveries, all brought together in a compact 
handbook. Fully indexed, cloth bound. Postpaid $2.00 





Order from SCIENCE SERVICE, 1719 N St. N.W., Washington 6, D.C. 
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